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®I'BOY BO Ps3anckuii rocy1apcTBEHHbIN MENULIMHCKUM YHUBEPCUTET
uM. akan. W.I1. [TaBnoBa Munszapasa Poccuu, Psizanb, Poccus

CnioHTaHHBIN pa3pbeIB nUIIeBoaa (cuHapoM bypxase, Cb) sBiseTcst peako BCTpedaromiecs
IIaTOJIOTHEN B IIPaKTUKE XUpypra — He Oosee 2-3% cpeau BceX ciaydyaeB NOBPEXKACHUN MUILEBOIA
— U COIPOBOXAAETCSA 3HAYUTEIbHBIM KOJIMYECTBOM JHMArHOCTMYECKUX OHIMOOK M BBICOKOU Je-
TanbHOCThIO. Ifens. [IpoBecTr aHaNN3 KayecTBa JUArHOCTUKU U PE3YyJIbTaTOB JICUEHHUs MMAllUeHTOB
CO CIIOHTAHHBIM Pa3pbIBOM muuieBoja. Mamepuanvt u memoowt. IIpoBeneH peTpOCIEKTUBHBIN
aHanu3 uctopuii Oosie3Hn U pe3ynbTartoB JeueHus 10 manuentoB ¢ Cb, HaxonuBIIMXCS HA cTa-
LMOHAPHOM JieueHUu B oTaeneHuu TopakaipbHol xupypruu I'bY PO OKb (Ps3anp) B 2007-
2018 rr. Pezynrvmamet. 4 13 10 nanyeHToB OBbUIM MEPEBEACHBI U3 APYTUX JICUEOHBIX YUPEIKACHUIA.
Ha srTane nepBHYHOW MEIUIIMHCKON MTOMOIIY MIECTH OOJILHBIM OBLT YCTAHOBIICH OMIMOOYHBIN JTH-
arHo3; JByM M3 HUX IPOBEJIEHA JUAarHOCTUYECKas JIalapoCKOIUs C MOJO03PEHHEM Ha HaIU4Yue
OCTPOro MaHKpeaTuTa U nepPopaTUBHOM sI3BHI kenyaka. CpeqHee Bpems OT Hauyana 3a00JaeBaHus
70 XUPYPTUYECKOTO BMEIIaTeNbCTBA cocTaBmiio 71,7423,4 4. YmmBanue nepopannu MuieBo1a
BBHITIOJTHEHO BO Bcex ciydasx. C yueToM CPOKOB OMepaTHUBHOTO BMelaTenbcTBa Bee ciydau Chb
OBUTH pa3ieICHbl Ha 2 TPYNIBL paHHEe BMEMIATEIBCTBO (10 24 4, BBINOJIHEHO y 4-X OOJBHBIX),
no3nHee (6omee 48 4, 5 60IbHBIX), emie | marueHT ObLI ONEPUPOBAH B CPOKH 110 24 4 B JICUSOHOM
yupexXJIeHuu 3a npenenamu Psazanckoit obnactu. Y 9 u3 10 60abHBIX pa3pblB MUILEBOIA JIOKAIU-
30BaJICsl B THIIMYHOM MECT€ — B HIDKHEW €ro TPEeTH IO JIeBOM JaTepalibHOM cTeHke. B mocieore-
PaIMOHHOM IepHoJe y &8 MalMEeHTOB BBIABIIEHA IOJHAs JUOO YaCTHYHAs HECOCTOATEIbHOCTH
IIBOB MHUIIEBOIA, YTO MOTpeOoBao IuTenbHOro (54,7+12,1 nueit) ctartmonapuoro nedeHus. [1o-
cleonepalmoHHasl TeTalnbHOCTh cocTaBmia 10% (1 manuent u3 10); mpuunHa JT€TaIbHOTO UCXO-
Jla — MpOorpeccupyroas MoJIuopraHHas He0CTaTOYHOCTh U Pa3BUTHE MILIEMHUYECKOIO0 MHCYIbTA
TOJIOBHOTO Mo3ra. 3akatouenue. KauectBo nuarnoctuku Cb ocTaeTcsi HEy10BJIE€TBOPUTEIIbHBIM: B
CUJTYy PEIKOCTH JaHHOW MATOJIOTHMH OOJIBIIMHCTBO CHEIUAIMCTOB MEPBUYHOTO 3BEHA, B T.4. XU-
PYProB, IJIOXO 3HAKOMBI C 3THOMATOTeHE30M U 0COOeHHOCTAMHU KiauHHYeckoi kaptunbl Ch. [Tpu
OKa3aHUH NEPBUYHOM MOMOIIH KOJUYECTBO UATHOCTUYECKUX U TAKTMUECKUX OLTHOOK JOCTUTAET
60%. Pe3ynbpTaThl XUPYpruvecKoro JICUCHHs HAMPSIMYIO 3aBUCSAT OT BPEMEHH, MPOIICANIETO C
MOMEHTa nepQopali U pa3BUTHUs THOWHBIX OCIIOKHEHHUs. J[ayke TIpU BHITIOTHEHUH OMIEPATUBHOTO
BMEIIIATEILCTBA B CPOK /10 24 4 ¢ MOMEHTA nepdopaiii HeCOCTOSITEIbHOCTD IIIBa MUIIEBOA MO-
xeT gocturath 75%. Takum obpazom, ycnemHocTs jedenus Cb onpenensercs paHHeill nuarso-
CTUKOM, CBOEBPEMEHHOM TOCIUTAIA3ALUEN B CIEUATN3NPOBAHHBIN CTAllMOHAP U NMPOBEICHUEM
aJIeKBaTHOT'O OMEPAaTUBHOTO BMEIIATEIbCTBA.

Knrouegvie cnosa: nuuiesoo, nogpexcoenue, nogpedxcoenue nuueeood, CNOHMAHHbIN pa3-
puls nuuesooa, cunopom bypxase.
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RESULTS OF TREATMENT FOR BOERHAAVE SYNDROME
A.V. Mikheev, S.N. Trushin
Ryazan State Medical University, Ryazan, Russia

Background. Spontaneous rupture of the esophagus (Boehaave syndrome, BS) is a rare pa-
thology in the surgical practice. Esophageal rupture makes no more than 2-3% of all cases of
damage to the esophagus and is associated with a significant number of diagnostic errors and with
high mortality. Aim. The aim of the study was to analyze the quality of diagnostics and the results
of treatment of patients with spontaneous rupture of the esophagus. Materials and Methods. We
performed a retrospective analysis of medical histories and of treatment results of 10 patients with
Boerhaave syndrome hospitalized in the department of thoracic surgery of the Ryazan Regional
Clinical Hospital, Ryazan in 2007-2018. Results. Four of ten patients were transferred from other
medical institutions. At the primary care stage six patients were misdiagnosed; two of them un-
derwent diagnostic laparoscopy for suspicion of acute pancreatitis and perforated gastric ulcer.
The average time from the onset of the disease to surgery was 71.7+23.4 hours. Closure of the
esophageal perforation was performed in all cases. Regarding the timing of surgery, all patients
with Boerhaave syndrome were divided into 2 groups: patients with early intervention (4 patients
operated within 24 hours); patients with late intervention (5 patients operated after 48 hours from
the onset of the disease). One patient underwent surgical treatment within 24 hours in a medical
facility outside the Ryazan region. In nine out of ten patients the rupture was localized in a typical
place in the lower third of the esophagus along the left lateral wall. In the postoperative period
eight patients had complete or partial esophageal suture failure, which required prolonged inpa-
tient treatment (54.7£12.1 days). Postoperative mortality was 10% (1 patient of 10) and was
caused by the progressive multi-organ failure and the development of cerebral ischemic stroke.
Conclusion. The quality of diagnostics of Boerhaave syndrome remains unsatisfactory: due to
rare occurrence of this pathology, most specialists of primary care settings, including surgeons,
are not well acquainted with the etiopathogenesis and peculiarities of clinical presentation of
Boerhaave syndrome. Diagnostic and treatment errors in rendering primary medical assistance
reaches 60%. Results of surgical treatment directly correlate with the time from the moment of
perforation and development of septic complications. Even with early surgical intervention per-
formed within 24 hours from the moment of perforation, esophageal suture failure may occur in
up to 75% of cases. Thus, the success of treatment is determined by early diagnosis, timely hospi-
talization in a specialized facility, and adequate surgical intervention.

Keywords: esophagus, damage, esophageal damage, esophageal spontaneous rupture,
Boerhaave syndrome.

Spontaneous rupture of the esophagus who died in 1723 in 1 hour after spontaneous
has been known since long ago. It was first vomiting that led to perforation of the
described in 1724 by a Dutch physician and esophagus. The lifetime diagnosis of BS was
anatomist Hermann Boerhaave, therefore in first made by V. Myers (1858); in 1947

literature this disease is known as Boerhaave N.W. Frink first documented a case of recov-
syndrome (BS) [1]. His patient was a 50-year ery of a patient with BS after drainage of the
old Grand-Admiral baron Janvan Wassenaer, pleural cavity; in the same year N.R. Barrett
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performed a successful operation for elimina-
tion of the defect of the esophagus in BS [2].

At present BS remains one of the most
threatening diseases of the gastrointestinal
tract with high mortality. The disease is rather
rare — the incidence rate is not more than 7.4
cases per 10 million of population per year
[3]. The share of BS among all damages to
the esophagus ranges from 2 to 12% [4]. By
1998 only 300 cases of BS were described in
the world literature [5]. In the Netherlands
only 10 cases of spontaneous rupture of the
esophagus were reported over the period from
2003 to 2005 [6]. The share of patients with
BS in specialized departments of thoracic
surgery does not exceed 0.25% [5].

The leading role in perforation of the
esophagus in BS is played by a barogenic-
trauma caused by a sudden rise in the intra-
luminal pressure in the distal part of the eso-
phagus, usually during vomiting, more rarely
in coughing or laughter. Besides, also of im-
portance is discoordination and disorder in
motor function of the upper esophageal
sphincter and spasm of the glottis. Therefore,
in literature in the description of the disease
the term ‘banquet esophagus’, ‘banquet trau-
ma’ is used that reflects a common develop-
ment of the disease in an attempt to suppress
an attack of vomiting [7].

The aim of study was to analyze the
quality of diagnostics and results of treatment
of patients with spontaneous tear of the eso-
phagus.

Materials and Methods

Medical histories and results of treat-
ment of 10 patientswith BS who stayed at the
department of thoracic surgery of the Ryazan
Regional Clinical Hospital over the period of
2007-2018 were retrospectively analyzed.

The criterion for inclusion into the
study was the presence of spontaneous rup-
ture of the esophagus. The criteria for exclu-
sion included iatrogenic damages to the eso-
phagus in endoscopic examination, perfora-
tion with the existing tumor, after-burn scarry
stricture of the esophagus, traumatic ruptures
of the esophagus in wounds and in closed
trauma of the chest.

The results were processed by variation
statistic methods using Microsoft Excel 2010
program. For each series the mean and stan-
dard error of mean were determined. The sta-
tistical significance of differences of the
compared values was evaluated using paired
Student t-test.

Results and Discussion

According to literature, BS most com-
monly occurs in adults (85-90%) with pre-
domination in males (2:1-5:1) [10]. The av-
erage age of patients is 50-70 years, the dis-
ease most commonly develops with the un-
derlying intake of alcohol. However, this
syndrome is also reported in newborns and
in individuals above 90 [10]. According to
our data, the average age of patients was
57.10+4.65 years (the minimal age — 27
years, and the maximum — 79 years) which
agrees with literature data, however the ratio
of males to females was 9:1.

According to the literature, the disease
is manifested by pain, dyspnea and shock and
is accompanied by intense vomiting. Pain is
intense and localizes in the epigastric region,
often irradiates to the back, left upper arm,
left half of the chest and often enhances after
food intake. Another important symptom is
dyspnea associated with development of pleu-
risyor of hydropneumothorax in case of brea-
kage of the integrity of the mediastinal pleura.
The classic clinical manifestations are charac-
terized by Mackler’s triad: vomiting, intense
pain in the chest and emphysema of soft tis-
sues in the jugular fossa. Some authors belie-
vea spontaneous ruptureof the esophagus to
be a manifestation of stage IV of Mallory-
Weiss syndrome [8].

In 6 of 10 analyzed cases the disease
started with intense pain in the chest and in
the interscapular region. In 3 cases patients
presented with pain in the epigastrium and
were examined in the surgical hospital with
suspicion of perforated gastric and duodenal
ulcer. One patient presented with evident
dyspnea that was associated with breakage of
the integrity of the mediastinal pleura with
development of tension hydropneumothorax.
In all cases the appearance of symptoms was
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preceded by one or several episodes of vomit-
ing. In 4 patients multiple vomiting developed
with the underlying intake of alcohol. The
clinical presentation of gastrointestinal bleed-
ing (coffee-ground vomiting and melena) was
seen in 2 patients.

The time of admission to hospital varied
from 8 hours to 9 days. Four patients were
transferred from other medical institutions, 3
of them from central regional hospitals of the
Ryazan region. All the patients were deli-
vered to specialized department of thoracic
surgery in late periods from the onset of the
disease, on average in 109.3+42.3 hours. The
rest of patients (n=6) were delivered from
home by an ambulance team in earlier pe-
riods, on average in 28.2+16.15 hours from
the onset of the disease.

The leading methods in diagnosis for
damage to the esophagus are X-ray methods.
A standard chest X-ray in the anterior and
lateral projections permits identification of
only non-specific signs, such as left-side
pneumothorax or hydropneumothorax and
mediastinal emphysema. Besides, in 10% of
patients the chest may appear normal [10]. An
informative method is intake of a water-
soluble contrast substance with simultaneous
esophagography that in most cases permits to
localize the esophageal defect and visualize
entry of the contrast substance into the me-
diastinum or pleural cavity. Barium sulfate is
not recommended to use as a contrast sub-
stance in patients suspected of BS. However,
it should be taken into account that more than
20% of patients with spontaneous rupture of
the esophagus may give false-negative results
in radiographic contrast examination [10]. In
this case, if there is a substantiated suspicion
of BS, the examination should be repeated in
3-4 hours [10]. A highly informative modern
method of diagnostics of perforation of the
esophagus is X-ray computed tomography
(chest CT) [10]. This method permits to iden-
tify periesophageal accumulation of gas in the
mediastinum indicating perforation of the
esophagus before introduction of contrast
substance. Postcontrast examination indicates
thickening of the esophageal walls at the site

of perforation, and direct spread of contrast
substance beyond the esophageal contours
into thee mediastinum. At present the opi-
nions differ as to reasonability of fibroeso-
phagogastroscopy in diagnostics of BS, be-
cause it is associated with a probability for
additional injection of air into the mediasti-
num through the perforation hole and with
increase in the size of the defect [10].

In the analyzed cases the examination
was conducted in the following vo-
lume:esophagography with intake of water-
soluble contrast substance in 6 patients, chest
CT in 9 patients (in all cases with the addi-
tional opacification of the esophagus). Fi-
broesophagogastroscopywas conducted in 4
patients, in all cases before hospitalization
into a specialized department andvisualized
the defect of the esophagus in all cases.

Unfortunately, because of rare incidence
of the disease and low awareness of the medi-
cal personnel of it, diagnostic mistakes are
common. Thus, according to J.P. DeSchipper,
etal. (2008), the most common incorrect diag-
nosis is a perforated gastric and duodenal ulc-
er, then goes myocardial infarction, throm-
boembolism of branches of the pulmonary ar-
tery, dissected aneurism, etc. [6].

This tendency is confirmed by the re-
sults of our analysis: on the first referral for
medical help, six patients were misdiagnosed.
Three patients initially received treatment for
acute pancreatitis, in two of them diagnostic
laparoscopy was performed.

The majority of authors think it neces-
sary to perform surgical interventions in case
of BS [3-6,8-10,12,13]. However, the final
choice of conservative or surgical manage-
ment in the majority of cases depends on how
much time passed from the occurrence of per-
foration. If the diagnosis was ismade within
the first 24 hours after the perforation, closure
of the perforation is indicated which can be
supplemented with fundoplication or with any
other method of strengthening of the suture
line. However, percent of leakage of sutures
applied on the ruptured esophagus still re-
mains high (30% to 90%) [7]. The primary
resection or extirpation of the esophagus is
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performed very rarely, not later than in 12
hours after the onset of the disease, in case of
extended defects of its wall, usually in case of
hydraulic rupture of the esophagus with its
tumorous and scarry degeneration or cancera-
tion, in dilation of the lumen in achalasia of
cardia. Such interventions are traumatic and
associated with a high lethality (29-60%)in
the early postoperative period. In recent years
endoscopic methods of examination have
beenused in treatment of BS: installation of
self-widening esophageal stents, closure of
esophageal defect with endoclips, endoscopic
vacuum therapy [11].

In our study, depending on the time of
the performed operative intervention, all pa-

tients with BS were retrospectively divided to
2 groups: with early intervention (within 24
hours, 4 patients), and late intervention (after
48 hours, 5 patients). One patient wasearlier
operated in another medical institution (sutur-
ing of the esophageal rupture and drainage of
the plural cavity, installation of nasointestinal
tube); in our hospital this patient received a
conservative treatment, no additional opera-
tive surgery was performed.

In view of the rare occurrence of this
pathology and its late diagnosis we think it
reasonable to give a more detailed description
of the surgical tactics and its complications in
each analyzed case (Table 1).

Table 1

Peculiarities of Surgical Treatment of Patients with BS (n=10) Performed
in Ryazan Regional Clinical Hospital in 2017-2018

Time from Clinical
Manifestation to Kind of Surgical Intervention Postoperative Complications
Surgery, h
Laparotomy, diaphragmotomy, suturingofper- Purulent mediastinitis, mediastinal ab-
foration of the esophagus, drainageoftheme- scess, pleural empyema on the left, multi-
44 L . . . - .
diastinum, jejunostomy. Drainage of the left organ failure syndrome, ischemic stroke.
pleural cavity.
24 Thoracotomyontheleft, suturingofperforation Bilateral pneumonia, purulent mediastini-
oftheesophagus, drainageofthepleuralcavity. tis, pleural empyema on the left.
Drainage of the left pleural cavity. Mediastinal abscesses, pleural empyema
231 .
on the left, broncho-pleural fistula.
Thoracotomy on the left, suturing of perfora- -
24 .
tion of the esophagus.
Laparotomy, diaphragmotomy, suturingofper- Purulent mediastinitis. Pleural empye-
foration of the esophagus, drainageoftheme- ma.Bilateral pleurisy. Multi-organ failure
20 L . : !
diastinum, jejunostomy. Drainage of the left syndrome. Decompensated pyloric steno-
pleural cavity. Sis.
Laparotomy, diaphragmotomy, suturingofper- Purulent mediastinitis,bilateral pleurisy.
54 foration of the esophagus, drainageoftheme-
diastinum, jejunostomy.
Laparotomy, diaphragmotomy, suturingofper- | Mediastinal abscess. Mediastinitis, pleur-
24 foration of the esophagus, fundoplication, drai- | al empyema on the left. Bilateral pneu-
nageofthemediastinum, jejunostomy. monia.
Drainage of the left pleural cavity.
) Operated earlier on in another medical institu- | -
tion.
Laparotomy, diaphragmotomy, suturingofeso- | Mediastinitis, bilateral pleurisy, bilateral
96 phagealdefect, fundoplication drainageofthe- pneumonia. Pleural empyema on the left.
mediastinum, Witzel’s gastrostomy. . Multi-organ failure syndrome.
Laparotomy, drainageofthemediastinum, jeju- Fibrillationofatria. Multi-organ failure
128 nostomy. syndrome. Pleural empyema on the left.
Drainage of the left pleural cavity. Purulent mediastinitis.
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Algorithm of Treatment of Boerhaave syndrome

/

Early diagnosis <48 h

Sepsis-pleural
empyema +/-

A\ 4

Sepsis-pleural
empyema +/-

\

Late diagnosis > 48 h

A 4

- Thoracotomy with
resection or suturing of
perforation in the chest cavity/

Endoscopic treatment with
or without pleural drainage

Conservative therapy

fundoplication and drainage
of mediastinum/pleural
cavity

A

\4 \4

- Laparotomy (in case
of intraabdominal
perforation)/suturing +
fundoplication

Sepsis + Sepsis —

Fig. 1. Algorithm of treatment of Boerhaave syndrome.
Adapted from: De SchipperJ.P., et al. [6]

According to the classic description of
BS by V.J. Derbes, et al. (1955), the sponta-
neous perforation of the esophagus in most
cases (85-90%) localizes in its distal aspect
along the posterolateral wall which is asso-
ciated with the peculiarities of the anatomical
structure of this part of the esophagus and
with weakness of its muscle wall. In most
cases the defect is a linear tear with the length
varying in a wide range (from 1-2 cm to 4-6
cm and more). With this, in the literature sin-
gle cases of transverse ruptures of the eso-
phagus in BS are reported [1]. The results ob-
tained by us agree with the literature data: 9
of 10 patients had linear tear localized along
the left lateral wall, only in one patient the
perforation hole was on the right posterolater-
al wall; the average length of the defect of the
esophageal was 30.2+8.8 mm (maximal — 80
mm, minimal — 6 mm).

The tactics of management of patients
with BS in our clinics was determined using
personalized approach according to the algo-
rithm given in Figure 1.

It should be noted that in 7 of 9 operat-
ed patients closure of the esophageal defect

was attempted irrespective of the time passed
from the onset of the disease. However, in all
patients of the second group operated in late
periods, the sutures further developed leaking.
In 3 of 4 cases (that is, in 75%) in long-term
post-operative periods the sutures failure also
developed in patients operated within 24
hours.

In patients admitted in later periods
(>48 hours) with purulent complica-
tions,closure of the esophageal defect is not
always possible and justified. In this case the
surgical intervention is directed at the ade-
quate drainage of the mediastinum (in puru-
lent mediastinitis) and of the pleural cavity,
and at the ‘turn-off’ of the esophagus with
formation of the esophagostoma, with appli-
cation of the feeding enterostoma[6,8,10].

According to the results of our analysis,
the average period of stay in the inpatient
clinic was 54.7+12.1 days (minimal — 12
days, maximal — 117 days). Here, no statisti-
cally significant relationship between the du-
ration of postoperative inpatient treatment and
periods from the onset of the disease was re-
vealed (R=0.45, p>0.05). In the overwhelm-
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ing majority of patients (n=8) the postopera-
tive period ran a severe course and required
intense therapy in the resuscitation depart-
ment and was accompanied by purulent-
necrotic complications and multi-organ fail-
ure syndrome.

According to the data of A.F. Chernou-
sov et al. (2000), postoperative mortality
among patients with BS ranges from 25% to
85% depending on the time passed after the
moment of perforation of the esophageal wall.
Unless surgical intervention is conducted
within the first 24 hours, the risk of lethal
outcome rises above 50% [8]. In our study
one patient died in the postoperative period
(that is, postoperative mortality was 10%).
The lethal outcome happened on the 27" day
after the surgery and was caused by progress-
ing multi-organ failure and by ischemic cere-
bral stroke.

Conclusion

Retrospective analysis of 10 medical
histories of patients with Boerhaave syn-
drome who received inpatient treatment in the

department of thoracic surgery of the Ryazan
Regional Clinical Hospital, Ryazan in 2007-
2018 showed that the quality of diagnosis of
this threatening disease remains unsatisfacto-
ry because due to the rare occurrence of this
pathology most primary medical care physi-
cians, including surgeons, are not well ac-
quainted with the etiopathogenesis and pecu-
liarities of the clinical presentation of Boer-
haave syndrome. In rendering the primary
medical assistance the number of diagnostic
and tactical mistakes reaches 60%.

The results of surgical intervention di-
rectly depend on the time passed from the
moment of perforation and on the develop-
ment of purulent complications. Even with
the surgical intervention within 24 hours from
the moment of perforation the failure of the
esophageal suture may reach 75%.

Thus, success in treatment for Boer-
haave syndrome is determined by early diag-
nostics, timely hospitalization into a specia-
lized hospital and adequate surgical interven-
tion.
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