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Abstract. Boerhaave’s syndrome is a rare disease with an incidence of 3.1/1,000,000 per year, has a high mortality
rate due to late diagnosis and difficulty in treatment. The purpose of the message is to draw the attention of doctors
to the variety of clinical manifestations of Boerhaave’s syndrome, which complicates early diagnosis and decision
making. Clinical observation of two patients with Boerhaave’s syndrome is presented. One patient was hospitalized
7 hours after the onset of pain in the upper left side, nausea, vomiting. Clinical examination, ultrasound and chest
X-ray revealed no pathology. However, after 3 hours, the patient’s condition deteriorated sharply, emphysema of
the neck and chest appeared. X-ray revealed left-sided pneumohemothorax. Thoracotomy revealed a 3.5-cm long
rupture in the lower third of the esophagus on its left lateral wall, which was sutured. The chest cavity and mediasti-
num are debrided and drained using tubes. A gastrostomy was formed. The postoperative period was complicated by
multiple organ failure and sepsis. Patient was in the intensive care unit for 29 days. The esophageal wound healed on
the 46" day and the patient was discharged for outpatient observation. Another patient was hospitalized three hours
after onset of illness with a left-sided pneumohemothorax and acute abdomen symptoms. Chest tube on the left was
placed and a dark brown liquid released under pressure. The peritonitis clinical symptoms prompted surgeons to
perform urgent laparotomy during which no pathology of the abdominal organs was detected. Only after computed
tomography, a rupture of the esophagus was diagnosed. As a result of delayed surgery, infection complications and
sepsis developed, which led to the patient’s death.
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Introduction

Boerhaave’s syndrome (BS) or “banquet esophagus”
occurs as a result of a suddenly increased pressure in the
esophagus with a closed pharyngeal-esophageal sphincter
in combination with negative intrathoracic pressure, which
occurs with intense vomiting or straining (lifting loads, ex-
cessive coughing, defecation) and is accompanied by a sharp
pain syndrome. BS is a rare disease with a high mortality rate
due to late diagnosis and life-threatening complications. The
incidence of esophageal ruptures is 3.1 per 1,000,000 per year
but BS is diagnosed only in 15—24 % of cases [1—6].

A wide range of clinical manifestations and comorbidi-
ties complicate diagnosis and worsen treatment outcomes.
Surgical intervention performed within the first 24 hours
leads to the recovery in 75—90 % of patients [1, 7, 8]. Delayed
treatment is complicated by sepsis in 78 % of cases [9] with
a mortality rate of 40—60 %, which is 100 % if the delay in

treatment lasts more than 48 hours [1, 10, 11]. In 17 % of
cases, the diagnosis is made only by autopsy [6, 12].

Variety of symptoms and the lack of alertness among
physicians regarding the diagnosis of BS, the lack of uni-
fied recommendations for surgical procedures require wider
coverage and discussion of this pathology in the literature.

The purpose of the message is to draw the attention of
physicians to the need for alertness and early diagnosis of BS
with the use of modern information technologies and urgent
surgical intervention.

Materials and methods

The literature on the diagnosis and treatment of BS is
analyzed in PubMed, Scopus, Web of Science, Medscape
databases for the 2010—2023 using a combination of terms

“Boerhaave’s syndrome”, “diagnosis”,
view”.

M«

management”, “re-
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Clinical observations of two patients with BS who were
treated at Lviv St. Luke’s Hospital of the First Territorial
Medical Union in 2023 are presented.

Clinical observation 1. Patient K., 49 years old, was ur-
gently hospitalized with complaints of pain in the upper left
side, nausea, vomiting, increased blood pressure, headache,
general weakness. These complaints appeared after eating 7
hours ago.

Upon admission, the skin is pale pink. Body temperature
is 36.6 °C. Auscultation: vesicular respiration on both sides,
no wheezing. Respiratory rate is 18 per minute. Heart sounds
are clear and rhythmic. Heart rate is 70 per minute, blood
pressure is 160/90 mm Hg. The abdomen is soft, not painful.
Symptoms of peritoneal irritation are negative, peristalsis is
normal, the liver is not enlarged, not painful. Percussion of
the right and left abdomen is not painful. Physiological stool
is without features. Laboratory tests of blood and urine are
within normal limits. Abdominal ultrasound did not reveal
free fluid and pathology. Chest X-ray showed no pathologi-
cal changes.

However, during the diagnostic procedures, the patient’s
condition deteriorated rapidly: pain intensified, emphysema
appeared on the neck and face. Esophagogastroduodeno-
scopy was performed during which a linear defect about
3 cm was found in the lower third of the esophagus, on its
left lateral wall, which was filled with blood clots, with active
bleeding into the esophageal lumen.

X-ray revealed massive emphysema of the neck and chest
soft tissues, left-sided pneumothorax with the left lung col-
lapsed, pneumomediastinum, and fluid in the left sinus and
mediastinum (Fig. 1).

Thoracotomy was performed urgently with an anterior
lateral approach on the left in the 7" intercostal space. Du-
ring the revision, protrusion and edema of the mediastinal
pleura were found in the lower third of the esophagus. The
mediastinal pleura was opened, blood clots and hemorrhagic
fluid were removed, about 400 ml. A linear rupture of the
esophagus in the lower third, 3.5 cm long, was diagnosed.
The esophagus is sutured with a two-row suture. Debride-
ment of the pleural cavity was done. Three tube drains were
placed: one to the esophageal sutures and two to the left chest
(anterior and posterior). The thoracotomy wound is sutured.
In order to exclude the passage of the esophagus and for
enteral nutrition of the patient, a gastrostomy was formed.

Treatment in the early postoperative period was carried
out in the intensive care unit. Two days after the surgery,
the patient developed bilateral pneumonia and toxic kidney
damage. On the sixth day, a significant increase in the indica-
tors of the systemic inflammatory response and hemodynam-
ic instability developed, blood pressure was 85/50 mm Hg.
Signs of respiratory failure were manifested in a decrease in
Pa0,/FiO, to 220 mm Hg. Acute kidney injury manifested
itself in a decrease in urine output (oligoanuria), an increase
in creatinine to 480 pmol/1, and urea to 38 umol/l. There was
about 450 ml of serous-purulent secretions per day through
drains from the mediastinum and from the left chest cavity.
Thus, mediastinitis and empyema were complicated by mul-
tiple organ failure and sepsis.

Bacteriological examination of sputum and secretions
from drains revealed mixed microorganisms: Enterobacter

Figure 1. Emphysema of the neck and chest soft
tissues, left-sided pneumothorax with the left lung
collapsed, pneumomediastinum, and fluid in the left
sinus and mediastinum

aerogenes 10*, Pseudomonas aeruginosa 10°, Candida albi-
cans 10*, Klebsiella pneumoniae 10°, which are sensitive to
carbapenems. Respiratory support was provided by mechani-
cal ventilation through a tracheostomy for up to 20 days.
Correction of the fluid and electrolyte and acid-base ba-
lance, transfusion of blood components and nutritional sup-
port by the mixed enteral-parenteral route were performed.
For analgosedation, dexmedetomidine, non-steroidal anti-
inflammatory drugs, and narcotic analgesics were used. In
order to treat renal failure, three hemodialysis sessions were
performed.

On the 29" day, the patient was transferred to the sur-
gical department. As a result of treatment, the patient’s
condition improved. On days 20 and 42, drains were re-
moved from the chest. Fibroesophagogastroscopy on the
46™ day after surgery: healing of the esophageal wound was
confirmed, and the patient was discharged for outpatient
observation.

After 2 months, the patient was hospitalized and closed
gastrostomy was successfully performed.

Clinical observation 2. Patient B., 35 years old, was ad-
mitted to the emergency surgical department at night with
complaints of pain in the epigastric region of a cutting na-
ture, which occurred 3 hours ago after repeated vomiting of
dark content and general weakness. The day before, he drank
alcohol. He denies the injury. The general condition of the
patient is serious. The skin and visible mucous membranes
are pale. The tongue is moist and clean. Heart sounds are
clear and rhythmic. Blood pressure was 120/80 mm Hg,
heart rate was 84/min. Electrocardiogram: sinus rhythm,
with no signs of ischemia. Auscultation: vesicular breathing is
present in all pulmonary fields on the right, without wheezing
on the left — there is no breathing. The percussion sound on
the right is not changed, on the left it is dulled. The respira-
tory rate is 20 per minute, SpO, is 88 %. The abdomen: pain,
swelling, tenderness, vivid symptoms of peritonitis.
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Figure 2. X-ray of patient B., 35 years old. Left —
pulmonary pattern is absent, the lung is collapsed,
there is fluid in the sinus with a horizontal level, the

diaphragm dome is not contoured

X-ray: left — pulmonary pattern is absent, the lung is col-
lapsed, there are fluid in the sinus with a horizontal level, the
diaphragm dome is not contoured. On the right, there is the
enhancement of the pulmonary pattern, the sinus is free. The
shadow of the heart is shifted to the right (Fig. 2).

Abdominal X-ray: no pneumoperitoneum, no Kloiber
cups were detected. Abdominal ultrasound: gas under the
abdominal wall without free fluid in the abdominal cavity.

Laboratory parameters: white blood cells 13.3 x 10°/1, band
neutrophils 13 %. Other blood counts are within normal li-
mits. Preliminary diagnosis: peritonitis, spontaneous left-
sided pneumohydrothorax.

The left chest tube was placed, air and 150 ml dark brown
fluid were released under pressure. Biithlau drain has been
placed. This improved saturation by up to 97 % SpO,. In
connection with the diagnosed free gas in the abdomen, a
perforation of the hollow organ was suspected, and a lapa-
rotomy was performed but no injury to the abdominal organs
was found.

The next day, there was an intense release of dark brown
fluid from the pleural drainage, subcutaneous emphysema
appeared. 200 ml of 0.9% sodium chloride solution with
diamond green dye was injected through a gastric tube. The
release of the dye through pleural drainage was obtained.
Endoscopy: a longitudinal tear of the esophagus 3 cm long,
2 cm proximal to the Z-line. CT scan: rupture of the lower
third of the esophagus, mediastinal emphysema, local media-
stinitis, left-sided pneumothorax, atelectasis of the left lung
lower lobe (Fig. 3).

Left-sided anterolateral thoracotomy: a linear tear 3 cm
long was found on the left esophageal wall, 2 cm above the
cardia. The esophagus is sutured, the posterior, anterior
mediastinum and the left chest are drained. A jejunostomy
is formed for nutrition. Despite intensive care, the disease
was complicated by the rapid development of sepsis, which
led to the death of the patient on the 18" day after the di-
sease onset.

Discussion

The first report of spontaneous transmural rupture of the
esophagus was described by Hermann Boerhaave in 1724 in
a publication entitled “A History of a Serious Illness” [13].
Dr. Barrett performed the first successful surgery for this
disease in 1946 [14].

1

A

N

B

Figure 3. CT scan: rupture of the lower third of the esophagus, mediastinal emphysema, local mediastinitis,
left-sided pneumothorax, atelectasis of the left lower lobe: A — longitudinal section, B — cross section
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BS is a barogenic injury of the esophagus caused by a
sharp increase in the intraesophageal pressure, which leads to
transmural rupture of the esophagus. These ruptures are usu-
ally longitudinal, most often occurring in the distal esopha-
gus on the left, about 2—4 cm above the cardia. There is no
local protection in this area and the esophageal wall is weak
due to the thinness of muscle fibers and the large number of
vascular and nerve structures [15, 16]. BS is most common
in patients aged 50—70 years who overeat and abuse alcohol,
with a male-to-female ratio of 2 : 1 to 5: 1 [15]. Superficial
ruptures, which are limited only to the mucous membrane of
the stomach and esophagus, are accompanied by the deve-
lopment of Mallory-Weiss syndrome. With transmural injury,
gastric contents are thrown into the mediastinum with the
development of mediastinitis and empyema [17].

Mackler’s triad (vomiting, chest pain, and subcutane-
ous emphysema) is characteristic of BS with tachycardia,
fever and tachypnea. The pain location depends on the site
of esophageal perforation and can be in the back, spine, be-
hind the sternum, or epigastrium [18, 19]. As a rule, sudden
weakness, dizziness, cold sweat, hypotonia, sometimes loss
of consciousness occurs at the moment of esophageal rupture
[20—22]. However, these symptoms are not specific to BS
and usually occur in only 14 to 50 % of all patients [2, 3, 23].

As the researchers note, the diagnosis of BS poses signifi-
cant difficulties due to the variety of clinical manifestations
and the lack of alertness of doctors regarding this disease
[21, 24]. Patients are often hospitalized with suspected acute
coronary syndrome, pulmonary embolism, diaphragmatic
hernia, thoracic aortic aneurysm dissection, acute pancrea-
titis, pneumothorax and perforated gastroduodenal ulcer
[25-27].

According to reports in the literature, a delay in correct
diagnosis and the initiation of adequate treatment occurs in
more than 50 % of cases [28]. The mean time from symptom
onset to diagnosis is 27 = 12 hours [29], which was also in
our observation.

In the early stage after damage to the esophagus, 12 %
of chest X-rays may be perfectly normal [30]. This is why we
can explain the absence of pathological changes on the chest
X-ray upon admission of our patient. Later, within a day from
the moment of rupture, chest X-ray reveals hydropneumo-
thorax on one side and emphysema of the mediastinum [31].
A reliable sign of esophageal rupture is the extravasation of
contrast material outside the esophagus [3, 32].

Esophageal radiography with contrast and CT scan is the
method of choice for the verification of esophageal perfora-
tion with a sensitivity of 90—100 % [12, 33]. These methods
reveal extravasation of the contrast medium at the site of
perforation and mediastinal and chest complications. In
addition, it helps to rule out another possible diagnosis that
could simulate BS, namely dissecting aortic aneurysm and
acute coronary syndrome [12, 17, 24, 34, 35].

Esophageal endoscopy, which has a sensitivity of 100 %
and a specificity of 92 %, can visualize the location and size
of the esophageal perforation, but it must be done carefully
so as not to increase the size of the esophageal rupture and
not cause the development of tension pneumothorax [34,
36]. Therefore, it is relatively safe to perform esophagoscopy
after preliminary drainage of the chest. Discharge of air from

the chest tube during esophagoscopy objectively indicates a
rupture of the esophagus [37].

One should be alert and aware of possible BS, especially
with brown fluid discharge from the chest tube, which oc-
curred in one of our patients. Most often, these discharges
are purulent, cloudy, or hemorrhagic [4, 17, 38].

The most difficult issue today is the choice of therapeu-
tic approach, which depends on the patient’s condition,
the location and length of the rupture, the time period, and
concomitant complications [2, 23, 39].

Surgical treatment is currently considered the gold stan-
dard for esophageal ruptures and consists of suturing the
esophageal perforation through thoracotomy access with
debridement and chest and mediastinum tube. The esopha-
gus is temporarily excluded from the digestive system by a
gastrostomy, which used for enteral nutrition [1, 26, 28, 40].
It facilitates the diagnosis of esophageal rupture by intraope-
rative injection of a dye, which can also be used to check the
tightness of the esophageal sutures [30]. For patients with
perforation localized in the lower third of the esophagus and
stable life support, some authors recommend laparoscopic
intervention for BS via transhiatal access. This may reduce
the risk of postoperative complications [5, 41, 42].

Endoscopic equipment allows clipping esophageal in-
juries with a system of clamps OTSC [43, 44], endoscopic
ligation loops [45, 46], stents [47, 48] and endovacuum as-
piration systems [37, 49, 50]. Endoscopic clipping in com-
bination with the chest tube is indicated for early diagnosis,
stable hemodynamics, absence of infection, and defects not
exceeding 20 mm [2, 43, 45, 51, 52]. Despite minimal inva-
siveness, endoscopic treatment does not guarantee success,
does not allow debridement of the chest, which can pose a
potential risk to the patient’s life [39, 49, 53]. Some authors
recommend combining video-assisted thoracoscopic surgery
and esophagoscopy [37, 42, 54, 55]. Intraoperative esopha-
goscopy is also useful in determining the exact location and
size of the perforation, as mucosal defects are often larger
than muscular defects [17, 34].

Attempts to suture a gap that is more than a day old are
usually doomed to failure due to the eruption of sutures on
swollen and inflamed tissues, which often leads to an in-
crease in the size of the defect [7, 9, 39]. Therefore, the main
elements of the surgery are drainage and gastrostomy [40].
Drainage for esophageal ruptures is the most important ele-
ment of surgery [18]. The first drain is placed near the esopha-
geal suturing site, the second in the posterior mediastinum,
and the third in the chest. Active aspiration is advisable.
Drains are removed only after cessation of discharge from
the mediastinum and chest space.

Esophageal exclusion or resection with gastrostomy are
recommended in large esophageal defects and if repair of the
esophagus is not possible.

In case of suture failure or the development of an inflam-
matory process in the chest cavity, the restoration of the
esophagus is carried out with a T-shaped tube of a large size
[1]. The separation of the esophagus lumen from the media-
stinal tissue even for 2—3 days prevents its purulent infection
and helps reduce intoxication.

Given the high risk of surgery in patients with BS com-
plicated by multiple organ failure and sepsis, some authors
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suggest conservative treatment that includes intensive fluid
resuscitation, broad-spectrum antibiotics, proton pump in-
hibitors, total parenteral nutrition, and chest tube, which can
sometimes be positive [4, 37, 40, 52, 56, 57].

In our observations, esophageal rupture was not suspec-
ted immediately upon admission due to the underestimation
of the medical history by the doctors on duty, the absence
of radiological changes and subcutaneous emphysema on
the neck, which had not yet developed. Undoubtedly, the
initial misdiagnosis was facilitated by the lack of alertness of
physicians about this disease. Delayed diagnosis caused the
development of severe purulent-septic complications, which
led to an adverse outcome in one of our patients. However, it
should be emphasized that even timely diagnosis and timely
surgical treatment have risks of severe purulent-septic com-
plications associated with failure of esophageal sutures.

Conclusions

Boerhaave’s syndrome in the first hour after onset may
not show signs based on which it would be possible to suspect
damage to the esophagus.

Each clinical symptom should be analyzed in detail and
the diagnostic capabilities of CT should be used urgently.

In patients with complaints of repeated vomiting and
chest pain that appeared after excessive food consumption, a
possible BS should be suspected and a CT scan with contrast
should be performed as a matter of urgency.

Urgent surgical intervention is the optimal method of
treating BS the main elements of which are full drainage
of the mediastinum and chest space and the formation of a
gastrostomy for enteral nutrition.

Comprehensive intensive care and monitoring of com-
plications are the key to a favorable postoperative period.
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/\bBIBCbKW HALIOHOABHUA MEANYHU YHIBEOCUTET iMEHI AQHWAQ [AAmLbKOro, M. A\bBiB, YkKpaiHQ

Mpo6AEeMHiI MUTAHHS AIQrHOCTUKMU TA AiIKYBOHHS CUHAPOMY Bypxase

Pe3iome. Cunapom BypxaBe € pifiKicHUM CTaHOM i3 3aXBOpIOBa-
Hictio 3,1/1 000 000 Ha pik, Mae BUCOKMIT piBeHb CMEPTHOCTI Uepe3
Mi3HIO IiarHOCTUKY Ta TPYIHOII B JTiKyBaHHi. Mema: IpUBEepHYTHU
yBary JiikapiB A0 pi3HOMaHITHOCTI KJIiHiYHUX MPOSIBIB CUHAPO-
My bypxaBe, 1110 YCKJIaHIOE paHHIO JialrHOCTUKY Ta MPUAHSTTS
pitteHb. HaBeneHo KiliHiYHE CIIOCTepeXeHHSsT TBOX Malli€HTiB i3
cunapomoM bypxaBe. OnuH XBopuii TOCITiTAIi30BaHU yepe3 7
TOIMH TTiCJIsI TTOSIBU 0OJII0 Y BepXHbOMY OOLli 3/1iBa, HyIOTH, OJ110-
BaHHs. [Ipu KITiHIYHOMY OIJISII, YIBTPa3BYKOBiil AiarHOCTUII Ta
PEHTTeHOJIOTIYHOMY JOCIIKEHHI MaToJIorii He BUsiBiIeHo. [1po-
Te 4epe3 3 TOOMHM CTaH XBOPOTO Pi3KO MOTIpIIMBCS, 3’ SIBUIACS
emdizema Ui Ta TPyAHOI KIIITKU. PEHTreHONOriYHO BUSIBIIEHO
JIIBOCTOPOHHIII THeBMoreMoTopakc. [1pu TopakoToMii B HUXXHil
TPETUHI CTPABOXOY Ha MOTO JIiBiii JIaTepaTbHIl CTiHIII BUSBICHUIA
PO3PUB JOBXUHOIO 3,5 cM, sIKuit OyI10 3a1mmTo. [pyaHy MOpOKHIHY
Ta CepeIOCTiHHS OYMUIIEHO i APEHOBAHO 3a JOMOMOI0I0 TPYyOOK.

CdopmoBano racrpoctomy. IlicasionepaniiitHuii iepioa yckiau-
HUBCS MMOJTIOPTaHHOIO HEJIOCTATHICTIO Ta cericucoM. [lattieHT me-
peOyBaB y BimiieHHi iHTeHCUBHOI Tepartii 29 qHiB. Ha 46-Ty 100y
paHa CTpaBOXOJy 3aXKujia, XBOpUI BUMMCAHUI Ha amMOyl1aTOpHe
criocTepexeHHs. IHIMii mamieHT 6yB rocriTanizoBaHMil Yyepe3 3
TOIAVHU TTiCJIsT TTOYATKY 3aXBOPIOBAHHS 3 JIIBOCTOPOHHIM ITHEBMO-
reMOTOPAaKCOM Ta CUMIITOMaMM TOCTPOTo XHUBOTa. BcraHoBIEHO
IPYAHY TPYOKY JIiBOPYY, MiJ TUCKOM BUILIMIACS TEMHO-KOPUUHEBa
pinuHa. KITiHiYHI CUMIITOMM MEPUTOHITY CIIOHYKAIU XipypriB 10
TEPMiHOBOI JIATTAPOTOMIi, TTiJl Yac sIKOi MaToJIOTii OpraHiB YepeBHOL
IMOPOXHWHU He BUABJICHO. JInie mpu KoM I0TepHili Tomorpadii
NiarHOCTYBaJIM PO3PUB CTpaBOXony. BHacmigok mi3Hbo1 omepartii
PO3BUHYJIUCH iH(EKIIiNHI YCKIaTHEHHS Ta CETCUC, 1110 TPU3BEIO
IO CMEpPTi XBOPOTO.

KirouoBi cioBa: cunnpom Bypxase; po3pus cTpaBoxoy; dia-
PHOCTUKA; JIIKYBaHHSI; OTJISIT
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