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The article describes various methods of treatment of achalasia, for example, endoscopic balloon pneumatic dilation that ex-
tends the lower esophageal sphincter, injection of botulinum toxin that decreases cardia tone, minimally invasive endoscopic
methods in combination with medicinal therapy, and surgical treatment of patients at the fourth stage of the disease that
promotes good or satisfactory clinical results in 98.2% of patients. The present study also introduces an optimal algorithm
for the examination of patients with suspected achalasiocardia. X-ray diagnostics and endoscopic examination were used
to verify the diagnosis. All these methods ensure timely and correct diagnosis, determining also the stage of the disease
development. Stage-wise diagnostics in Russia are mostly based on the classification suggested by B.V. Petrovsky in 1962.
This classification is founded upon X-ray examination of the esophagus due to its simplicity and availability. The article also
presents a completely novel approach for the treatment of achalasiocardia in Russia, that is, peroral endoscopic myotomy
(POEM).This method of endoscopic operation has been used in our clinic since 2014 for adult patients, and in 2016, it has
been for the first time in Russia performed on a child. A clinical example of achalasiocardia in a child is presented as well
as diagnostic methods, medicinal treatment, and the use of balloon pneumatic dilation resulting in a recurrence that subse-
quently demanded peroral endoscopic myotomy. This minimally invasive endoscopic operation nowadays is highly effective
and prospective for the treatment of achalasiocardia in both adults and children.
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B cTatbe paccMOTpEeHbl pasnuyHble METOAbI JIeYeHUs axanasuu Kapauu — 3HAO0CKONMYecKas GannoHHas AunaTauus, Hanpas-
NIEHHas Ha paclUMpPEHUE HUXKHEro NULLEBOAHOIO CHUHKTEPA, BBEAEHUE BOTYIMHUYECKOrO TOKCUMHA, YTO CMOCOBCTBYET CHUXEHWIO
TOHYCa KapAMK1, MasIOMHBa3MBHbIE 3HAOCKONUYECKME METOAMKM B COYETAHMMU C MEAUKAMEHTO3HOM Tepanuei, a Takxe Xmpypruye-
cKoe nieyeHmne 6onbHbIX ¢ IV cTagmei 3a6oneBaHmMs, KOTOPOE NO3BOASET MONYUYUTb XOPOLUMIA U YAOBNETBOPUTENbHbIN KIMHUYECKMIA
pe3ynbTat nevyexus y 98,2 % 6onbHbIX. B faHHOM cTaTbe Takxe NpeACcTaBiaeH ONTUMalbHbIA anroput™ 06cienoBaHUs 60bHbIX
C NMOA03PEHMEM Ha axanasuio Kapauu. [1na ycTaHOBMEHMS AMArHO3a UCMOb30BAAN PEHTIEHOIOTMYECKUIA METOL UCCNIEL0BAHMS,
3H0CKONUYECKUIA METOL, UCCNefoBaHus. Bce ncnonb3yemblie MeTOAbI MO3BOSAIOT CBOEBPEMEHHO M MPABU/IbHO YCTAaHOBWUTb AWA-
rHO3 U CTaguio pa3sutua 3abonesaHus. Mpu ctagmMpoBaHum 3a6oneBaHus B Poccum nonb3yoTcs NPenMyLLeCTBEHHO Knaccudu-
Kaumen, npepnoxeHHon b.B. MNeTpoeckmuM B 1962 1., 0CHOBAHHOM Ha PEHTIEHONOrMYECKOM UCCNeA0BaHUN MULLEBOA], B CUY ee
LOCTYMHOCTM M NPOCTOTbI UHTEPMPETALLMM NMOJYYEHHbIX PE3Y/bTaTOB. TakKe B CTaTbe NPeACTaBeH COBEPLIEHHO HOBbIV B Poccuii-
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ckor Mepepaunm S3HAOCKOMMYECKUIA METOL, JIeYeHNs axanasum Kapamu — nepopasnbHas 3HAocKonmyeckas muotomus (POEM, pero
ralesophagealmyotomy). B HawweM KNMHWKe [aHHbIM BUA, IHAOCKONMYECKONM onepaLmu BoinoniHseTcsa ¢ 2014 r. B3poc/ibiM 1 BNepBble
B Poccun B 2016 1. npoBeneH pebeHKy. OnncaH KIMHUYECKUIA NpUMep axanasumn Kapauu y pebeHka, MeToabl AMArHOCTUKU, Meau-
KaMeHTO3HOe neyeHune 1 nevyeHne 6annoHHOM aunaTaumen, nocie yero y pebeHka bbin peunams 3abonesanus. B nanbHenwem emy
BbINOJIHEHA NepopasibHAN IHAOCKOMMYECKAs MUOTOMMUS. ITa Ha CErOAHALIHMI AeHb NepcnekTUBHas, 3G PeKkTMBHas, MaIOMHBA3UB-
Has 3HAOCKOMMYECKas onepauus, B TEYEHUU axanasmm Kapamuu Kak y B3poc/ibiX, TaK Uy feTei.

KnioueBble cnoBa: axanasusa kapauu y pebeHka; 6annoHHas gunatauus; nepopanbHas sHaockonuyeckas mumotomus (MO3M).

INTRODUCTION

Achalasia is a congenital or acquired disorder of gas-
tric motility, which is manifested by a blockage of food
passage into the stomach as a result of an inadequate
reflex opening of the lower esophageal sphincter during
swallowing and an irregular peristalsis of overlying sec-
tions of the esophageal tube [1]. Clinically, this disorder
is manifested by progressive dysphagia, regurgitation,
and weight loss and can lead to the development of
persistent organic stricture with decompensated expan-
sion and S-shaped deformity of the esophageal lumen.
Such an advanced stage of the disease not only signifi-
cantly worsens the quality of life of patients but also
leads to the need for surgical treatment. The etiology
of this disease is unclear because of multidirectional
and ambiguous approaches to its treatment. In Russia,
the classification of achalasia that is most often used
is that proposed by B. V. Petrovsky, which identifies
four stages of the disease [2]. In its revision of 2011,
the Chicago classification, which is globally common,
distinguished three types of achalasia depending on the
prevalence of certain motility disorders of the esopha-
gus. Several methods exist for treating achalasia car-
dia. Drug therapy aims at reducing the tone of the lower
esophageal sphincter using calcium channel inhibitors,
nitrates, and myotropic antispasmodics. Drugs are used
in combination with other methods of treatment. En-
doscopic treatment includes injections of botulinum
toxin and balloon dilatation of cardia. Surgical treat-
ment includes E. Heller’s surgery, which is performed
using various kinds of fundoplication, and esophageal
resection, which is performed at stage IV of the disease.
However, the aforementioned treatment methods do not
provide stable functional results [4, 5]. The develop-
ment of intraluminal endoscopic surgery has inspired
gastroenterologists and endoscopic surgeons to create a
less-invasive but equally effective method for the treat-
ment of achalasia cardia. For the first time, myotomy
through the endoscope from submucosal access, which
was essentially similar to E. Heller’s surgery, was per-
formed in an experiment by the Apollo group in 2007 as
a part of the development of the concept of transluminal
endoscopic surgery through natural openings in the hu-
man body [6]. The first clinical version of peroral en-
doscopic myotomy (POEM) in humans was developed
and implemented on September 8, 2008 by H. Inouye.

After operating and carefully examining more than
200 patients, he proved the safety, efficacy, and good
functional results of POEM in the treatment of achala-
sia [7]. The main advantage of POEM is the absence of
risk of uncontrolled esophageal perforation, which can
occur during balloon dilatation. In addition, this ver-
sion of myotomy, in contrast to the E. Heller’s surgery,
can be performed at a greater length of the esophagus.
POEM has demonstrated its relative safety with respect
not only to the risk of infection but also to the violation
of hemodynamics and respiratory and metabolic disor-
ders. None of the myotomies were complicated by the
development of such serious complications as mediasti-
nitis or peritonitis [3]. Undoubtedly, such interventions
should be performed with the use of modern technical
equipments, with the availability of highly profession-
al anesthesia services, and with careful postoperative
monitoring of patients [8].

MATERIALS AND METHODS

At the Department of General Surgery with the
course of endoscopy of the Federal State Budgetary
Educational Institution of Higher Education Saint Pe-
tersburg State Pediatric Medical University of the Min-
istry of Health of the Russian Federation, on the basis of
Saint Petersburg public health facility City Mariinsky
Hospital since 2014, POEM is performed on all patients
diagnosed with achalasia of stages I-IV according to
the classification of B. V. Petrovsky. Over this period,
the technique was applied in 63 achalasia patients aged
18-91 years. In one of these patients, Heller’s cardio-
myotomy was performed in 1983; balloon dilation was
previously performed in eight patients; in other patients,
the diagnosis was established for the first time in their
lives.

For performing POEM, endoscopes from Olympus
(GIF1TQ 160) and Pentax (AG-299i) with a fixed distal
transparent cap were used. For the supply of gas (CO,)
through the endoscope channel, a UCRO Olympus CO,
insufflator was used. After visually determining the in-
creased tone of the esophagus at a distance of approxi-
mately 30-35 cm from upper incisors along the posterior
wall, a solution of the preparation of the hydroxyethyl
starch group — Tetraspan 10% (average molecular
weight, 130,000 daltons) stained with indigo carmine to
create a “cushion” — was injected into the submucosal
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layer. Using the cauterodyne triangle tip knife (or dual
knife), the mucosa was then dissected for 1.5 cm, after
which the endoscope was inserted into the submucosal
layer of the organ and a channel started to form, which
distally extended by 3.0-5.0 cm to the esophagogastric
junction (43-45 cm from incisors). Then, 30-35 cm
from the incisors, a portion of the circular muscle lay-
er was dissected using a hook knife until longitudinal
muscle fibers appeared along the entire submucosal
channel. After the lower esophageal sphincter was dis-
sected, the tunnel lumen extension was visually noted
in the region of spasmodic segment of the esophagus.
During the control examination, the apparatus freely
passed through the esophagogastric junction. The mu-
cosal defect, through which the apparatus was inserted
into the submucous membrane, was sutured using clips
(Olympus HX-610-135L). The scheme of the surgery is
shown in Fig. 1.

In December 16, 2016, for the first time in Russia in
the clinic Federal State Budgetary Educational Institu-
tion of Higher Education Saint Petersburg State Pediat-
ric Medical University of the Ministry of Health of the

/

Fig. 2. X-ray image of the esophagus prior to the surgery
Puc. 2. PeHTtreHorpamMma nuiLeBoaa Ao onepauuu

L

"d

Fig. 1. Entry into the submucous membrane of the esophagus (a); the formation of a submucosal channel (b); dissection of
muscles of the esophagus, cardia, and stomach (c, d); suturing the entrance to the submucous membrane of the esophagus
using clips (e)

Puc. 1. Bxoa B noacnusuctbiii cnovi nuwesoaa (a); popMupoBaHMe NOACAU3UCTOrO KaHana (b); pacceyeHue Mbiuil, NULLEBOAA,
Kapauu u xenyaka (¢, d); cLunBaHve BXOAA B NOAC/M3UCTBINA CJI0M NULLLEBOAA KIMNCaMM (e)

Russian Federation, POEM was successfully performed
in a child.

CLINICAL EXAMPLE

Patient A, 16 years old, was admitted to the mi-
crosurgical department in December 13, 2016. It was
known from anamnesis, that for the first time in Feb-
ruary 2016, she noticed heaviness behind the sternum
after a meal, periodic vomiting of food eaten the day
before, cough at night, and weight loss; with a height of
158 cm and weight of 44 kg, her body mass index was
17.6; because of these observations, she sought medical
help. EGDS was performed, which revealed the expan-
sion of the esophageal lumen up to 6-7 cm, presence
of residual liquid and solid food in the lumen of the or-
gan, abundance of mucus, and closed cardia that was
hardly traversed by the endoscope. Roentgenoscopy of
the esophagus with contrast substance was performed
(Fig. 2). According to results of anamnesis, clinics, and
examinations, the following diagnosis was made: acha-
lasia of stage III and dysphagia of three points. Con-
servative therapy, nitrates, calcium channel blockers,
and manual therapy were prescribed, which showed
a temporary effect. In September 2016, because of the
resumption of complaints, she again sought medical
help, and surgical treatment was recommended. All this
time the patient was administered a liquid diet and Nu-
tren enteral nutrition. In November 2016, the patient
underwent an endoscopic balloon dilatation of the car-
dia using a 35 x 80 mm Olympus balloon, after which
a slight positive effect was noted in the form of reduced
regurgitation and cessation of coughing at night, and the
patient began to eat grated food. In connection with the
appearance of complaints regarding growing dyspha-
gia, the patient was hospitalized again in the microsur-
gical department of the clinic. Considering the previous
treatment and progression of the disease, it was decided
to perform POEM. During the surgery on December 16,
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2016 and for 5 days afterward, ciprofloxacin and met-
ronidazole were intravenously dripped at 200.0 mg per
day. The postoperative period proceeded without com-
plications; on the third day, the patient began to take liq-
uid food. She was dismissed from the hospital on post-
operative day 7. Four weeks after the surgery, a control
X-ray examination of the esophagus with contrast agent
(BaS0O4) was performed (Fig. 3); the free flow of con-
trast agent through the esophagogastric junction into the
stomach occurred without delay, and the appearance of
a gastric air bubble was noted.

Clinically, this patient indicated an improvement in
well-being, cessation of coughing at night, and lack of
dysphagia; currently, she eats solid and liquid food.

CONCLUSION
Currently, POEM is the surgery of choice for the
treatment of achalasia irrespective of the patient’s age.
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