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The article is devoted to an urgent problem of pediatrics - Remheld syndrome. The aim of the present work was to study the
clinical and morphofunctional features of the cardiovascular system in children with Remkheld’s syndrome. 23 children from
10 to 18 years old with Remkheld’s syndrome were examined. Research methods. Study of blood biochemical parameters
(MV-CPK, ASLO titer, C-reactive protein), identification of persistent viral infection markers, ECG, daily monitoring of ECG
and blood pressure by Holter, echocardiography, ultrasound of the vessels of the head and neck, ultrasound of the thyroid
gland, ultrasound organs of the gastrointestinal tract. In the anamnesis, 78,3% of children had chronic gastroduodenitis,
21,7% had gastroesophageal reflux disease, and 8,7% had a hiatal hernia. All patients complained of cardialgia, interrup-
tions in the work of the heart, a feeling of lack of air, dizziness upon admission. The appearance of noted complaints was
associated with eating. Results. A study of the state of the cardiovascular system showed the presence of sinus tachycardia
in 60,9% of patients, sinus bradycardia in 34,8%, single supraventricular extrasystole in 13,0%, paroxysmal supraventricular
tachycardia in 4,3%, and 4,3% - autonomic sinus node dysfunction, in 13,0% - congenital heart disease (patent ductus
arteriosus, bicuspid aortic valve), in 8,7% - mitral valve anterior prolapse, in 4,3% - a patent foramen ovale, in 95,7% of
children - vegetative-vascular dysfunction. Conclusion. Children and adolescents with diseases of the gastrointestinal tract,
when cardiac complaints appear, need an in-depth examination of the cardiovascular system.
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BeepeHune. CtaTbsi mocBaleHa akTyanbHOW npobneme neguatpun — cuHapomy Pemxenbpa. Llenbto npenctaBneHHOM
paboTbl ABMNOCb M3yYeHUE KIAMHUYECKUX U MOPGDOPYHKUMOHANbHBIX O0COOEHHOCTEN CepaeyvyHO-COCYAUCTON CUCTEMbI
y peten ¢ cuHapoMoM Pemxenbpa. Ob6cnepoBaHbl 23 pebenka u nogpoctka ot 10 po 18 net ¢ cuHapomom Pemxenbaa.
MeTtoabl uccnepoBaHuii. M3yueHne Broxmmmuyeckux nokasatenei kposu (MB-KOK, tutpa ACNO, C-peakTBHOrO 6€ka),
BbISIBIEHWE MAapKepOB NepPCUCTUPYIOLLMX BUPYCHbIX MHDeKLMI, anekTpokapamorpadusa (3KI), cyTouHoe MOHUTOPUPOBaHUe
JKI n apTepuanbHOro gasneHus no XonTtepy, axokapauorpadus, ynbtpassykosas (Y3) monneporpadus cocynoB rosioBbl
u wew, Y3 wutoBuaHoi xenesbl, Y3 opraHoB XenynouyHO-KMLIEYHOrO TpakTa. B aHamHese Gonee uem y 3/, obcne-
[LOBaHHbIX AeTel Habnaanca XpoHUMYeckuit ractpopgyonenut, y 21,7 % — ractpoasodareanbHas pedntokcHas 6onesHb,
y 8,7 % — rpbixa NuWEeBOAHOr0 OTBepCTUS Auadparmbl. Bce 60nbHblIE MpWM NOCTYNAEHUU NPeabIBASAM XKanobbl Ha
Kapavanruu, nepebou B paboTe cepaua, YyBCTBO HEXBATKM BO34YyXa, rONIOBOKPYXKeHUe. [osBNeHne OTMeYeHHbIX Xanob
6bIn10 CBSA3aHO C NpueMoM nuwn. PesynbraTtbl. M3yyeHne COCTOSHMA CEpLEYHO-COCYAMCTOM CUMCTEMbl MOKa3ano Hanuuue
y 6onbwnHcTBa (60,9 %) NauMeHTOB CMHYCOBOM TaXMKapAuK, y TpeTn — CuHycoBor Bpagukapaun, y 13,0 % — ogmMHO4YHOM
HaZKeNyLoYKOBOM 3KCTPACUCTONMK, ¥ 4,3 % — NapoOKCM3MaNbHOW HALXenymo4ykoBoW Taxukapauun. Y 1 pebeHka gua-
FHOCTMPOBaHa BereTaTMBHas AMCHYHKLMSA cMHYcoBoro y3na. Y 13,0 % 60nbHbIX BbISBASICS BPOXIAEHHbIA MOPOK cepaua
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(OTKpbITbIVA apTepuanbHbIA NPOTOK, ABYXCTBOPYATbIA aOPTalbHbIA KAanaH), y Kax4oro 4ecaToro nauuMeHta — Malble
aHOManuu paseuTusa ceppua. bonbwuHcTBo (95,7 %) AeTelt MMenu NposBNEHWS BEreTOCOCYAUCTON AUCPYHKUmMK. BoiBoa. Jetun
M NOAPOCTKM, UMetoLLMe 3aboneBaHns Kenya04HO-KMILEeYHOro TpaKTa, Npy NOosSBNEHUU KapAuanbHbIX Xanob HyxaawTca B

yrnybneHHom ob6cnenoBaHUM CepAEYHO-COCYAUCTOM CUCTEMDI.

KntoueBbie cnoBa: CMHOPOM Pemxenbpa; netu; cepaeyHo-cocyaucrtasa cmcTtema.

INTRODUCTION

Roemheld syndrome (gastrocardiac syndrome)
is a complex of gastrointestinal symptoms asso-
ciated with cardiac manifestations. This syndrome
was first described in 1912 by the German thera-
pist Ludwig von Roemheld (1871-1938) as one
of the forms of cardiac neurosis. This pathology
is based on reflex changes in the functioning of
the cardiovascular system, i.e., a decrease in the
coronary blood flow that occurs during excitation
of the receptors of the esophagus and stomach,
which are sensitive to mechanical and chemical
influences.

Gastrocardiac syndrome is caused by excitation
of the vagus nerve that occurs due to an increase
in the susceptibility of mechanoreceptors (sensi-
tive to stretching) and chemoreceptors (sensitive
to the action of chemicals) to irritation, which are
located in the lower esophagus, stomach, and first
segment of the intestine. Typical symptoms oc-
cur when the stomach is overfilled with food or
in case of aerophagia (swallowing large amounts
of air). It can also be caused by increased intra-
abdominal pressure due to severe flatulence and
irritation of the vagus nerve with a high diaphragm
[1,2].

A number of gastroenterologists associate Roem-
held syndrome with atherosclerotic abnormalities
in the coronary vessels and explain that symptoms
are caused by coronary steal syndrome when the
stomach is overfilled with food masses; as a re-
sult, blood circulation in the heart decreases due to
the redistribution of blood and blood flow to the
overloaded stomach [6-8].

Patients with an easily excitable nervous system
and obesity are at risk for this pathology. In addi-
tion, gastrocardiac syndrome can develop in patients
with a hiatal hernia, esophageal tumors, forestom-
ach, gastric ulcer, etc.

Similar disorders can occur with gallbladder pa-
thology, the so-called cholecystocardiac syndrome.
Sergei Petrovich Botkin, an outstanding Russian
physician, was the first to note the possibility of
reflex pain in the heart with cholelithiasis, and
paid attention to this syndrome in 1883 [2]. From
age 25, he suffered from cholelithiasis, which pro-
ceeded with episodes of colic and anginal pains

in the region of the heart. Based on his clinical
observations, he concluded that ““...cholelithiasis is
often expressed as phenomena that are concentrated
mainly in the region of the heart, especially in those
cases when the stone moves in the cystic duct. You
will not hear complaints of digestive disorder, pain,
and bloating, but the patient will complain mainly
of bouts of pain in the side of the heart, occurring
with obvious changes in its function, arrhythmia,
and dyspnea, in brief, with a clear presentation of
angina pectoris.”

To rule out cardiovascular diseases, electrocardi-
ography (ECG) is performed in patients suspected
with Roemhel syndrome. On onset, bradycardia,
tachycardia, extrasystole, degree I atrioventricular
nodal block, and signs of myocardial ischemia can
occur. The examination plan for these patients also
includes a study of blood biochemical parameters
(creatine phosphokinase-MB [CPK-MB], lactate de-
hydrogenase, etc.), daily monitoring of ECG and
blood pressure (BP) by Holter, echocardiography
(EchoCG), pulmonary function test, tests with
functional loads (such as bicycle ergometry and
treadmill test), stress echocardiography according
to indications, transesophageal electrical cardiac
stimulation, cardiac magnetic resonance imaging,
and probing of cardiac cavities.

For a long time, in practical gastroenterology,
contemporary computer technology has enabled re-
ceiving and processing of information about the
state of the acid-forming function of the stomach
and the nature of motor disorders. Intragastric and
intraesophageal pH-metry with computerized data
processing has become the main method of func-
tional diagnosis of esophageal and stomach disor-
ders. A new tendency in the use of pH meters is
a combination of pH examination and ECG. Si-
multaneous 24-h pH and ECG monitoring is gain-
ing increasing popularity, as this method increases
the ability to interpret cardialgias and their causes
and enables differential diagnostics between gas-
troesophageal reflux and heart diseases, or their
combination [1, 5].

Contrast radiography is performed to diagnose
hiatal hernia. Ultrasonography (US) of the gastro-
intestinal tract helps rule out liver and gallbladder
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pathologies. The examination schedule may include
a urea breath testing to detect Helicobacter pylori.

Preoperative endoscopic examination methods,
in particular fibro esophagogastroduodenoscopy,
is contraindicated in patients suspected with Ro-
emheld syndrome, since psychological stress and
irritation of the receptor zones of the esophagus
and stomach can lead to excessive excitation of the
vagus nerve and ultimately cardiac arrest.

To our knowledge, only a few studies have re-
ported about Roemheld syndrome, and reports of
gastrocardiac syndrome in childhood and adoles-
cence are extremely rare.

The work presented aimed to elaborate the clini-
cal and morphofunctional aspects of the cardiovas-
cular system in pediatric patients with Roemheld
syndrome.

MATERIALS AND METHODS

Twenty-three pediatric patients aged 10-18 years
with Roemheld syndrome, who were under moni-
toring, were treated in the Department of Pediatric
Cardiology and Cardiac Surgery of the V.K. Gusak
Institute of Emergency and Reconstructive Surgery
of Donetsk from September to December 2019.
There were 13 (56.5%) boys and 10 (43.5%) girls.
Examinations included the study of blood biochem-
ical parameters (such as CPK-MB, anti-streptoly-
sin O titer, and C-reactive protein), identification
of markers of persistent viral infections, ECG, daily
Holter monitoring of BP, echocardiography, Dop-
pler US of the head and neck vessels, US of the
thyroid gland, and US of the gastrointestinal tract.

All patients had a history of gastrointestinal
tract pathology, such as hiatus hernia (n = 2, 8.7%),
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gastroesophageal reflux disease (n=15, 21.7%),
chronic gastroduodenitis associated with H. pylori
(n =18, 78.3%), biliary dyskinesia in the presence
of gallbladder tortuosity (rn =10, 43.5%), and
chronic cholecystitis (n =5, 21.7%).

Treatment of patients with Roemheld syndrome
included adherence to the diet plan, overeating
avoidance, prescription of antispasmodic, seda-
tive, and cardiotrophic drugs, and psychotherapy
sessions.

Data obtained were processed by classical
mathematical methods of variation statistics using
the Statistica for Windows software package ver-
sion 12.6.

RESULTS

Upon admission, all patients complained of car-
dialgia, impaired heart functions, air hunger, and
dizziness. These complaints were noted by pedi-
atric patients from 1-2 times a day to 2-3 times
a week. In all cases, these complaints occurred fol-
lowing food intake. ECG recorded during attacks
revealed that 22 (95.7%) children had sinus rhythm,
14 (60.9%) had sinus tachycardia, 8 (34.8%) had
sinus bradycardia, 4 (17.4%) had degree I atrioven-
tricular nodal block, 3 (13.0%) had single supraven-
tricular extrasystole, and 1 (4.3%) had paroxysmal
supraventricular tachycardia (Fig. 1).

A non-invasive electrophysiological study per-
formed on one child enabled diagnosis of a typical
atrioventricular nodal reentrant tachycardia.

Impairment of myocardial repolarization pro-
cesses was recorded in 8 (34.8%) patients.
In 15 (65.2%) patients, an increase in BP was re-
corded during attacks.

Sinus tachycardia / CuHycoBas Taxukapams
Sinus bradycardia / CuHycosas 6panvkapans
Av-block, 1% stage / AV-bnokapa | crenetu

Single supraventricular extrasystole /

OnMHoYHas Ha[Kenyao4kosasa 3KCTpacucTonus

Paroxysmal supraventricular tachycardia /
Mapokcu3ManbHas CynpaBeHTPUKYNAPHAS TaxuKapans

Fig. 1. ECG changes recorded during an attack in patients with Remkheld’s syndrome
Puc. 1. UsMeHeHns Ha aneKTpokapauorpamme, 3anMcaHHO BO BpeMs NPUCTYNA, Y NALMEHTOB ¢ CMHApoMoM Pemxenbaa
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W Bicuspid aortic valve / [lByxcTBopyarbiii aopTanbHbiii knana
W Patent ductus arteriosus / OTKpbITblil apTepuanbHbiid NPOTOK
W Patent foramen ovale / OTkpbiToe 0BanbHOE OKHO

Mitral valve anterior prolapse /
Mponanc nepesHeit CTBOPKM MUTPaNbHOTO KNanaHa

Fig. 2. Morphofunctional state of the cardiovascular system in children with Remkheld’s syndrome
Puc. 2. MopdodyHKUMOHaNbHOE COCTOSIHUE CepAeYHO-COCYAUCTON CUCTEMDI Y AeTel ¢ cMHapoMoM Pemxenbaa

The study of the state of the cardiovascular sys-
tem revealed congenital heart disease (open arterial
duct of 0.2 cm) in 1 (4.3%) patient, bicuspid aor-
tic valve in 2 (8.7%) patients, open oval window
in 1 (4.3%) patients, and prolapse of the anterior
mitral leaflet in 2 (8.7%) patients (Fig. 2).

Autonomic dysfunction of the sinus node was
diagnosed in 1 (4.3%) child. Almost all children
examined (95.7%) had manifestations of vegeto-
vascular dysfunction.

Concomitant pathology in pediatric patients with
gastrocardiac syndrome was represented by over-
weight in 7 (30.4%) patients, chronic tonsillitis in
4 (17.4%) patients, degree 1 diffuse non-toxic goiter
in 3 (13.0%) patients, juvenile deforming arthrosis of
the cervical spine in 2 (8.7%) patients, and persistent
Epstein-Barr viral infection in 2 (8.7%) patients. Signs
of undifferentiated connective tissue dysplasia (dys-
plastic tooth growth, hypermobile articular syndrome,
chest deformity, scoliosis, platypodia, etc.) were noted
in all pediatric patients with Roemheld syndrome.

DISCUSSION

The results of this study indicate that the ma-
jor complaints of children and adolescents with
Roemheld syndrome are associated with impaired
cardiovascular function. The characteristic attack
usually develops after a meal. Rhythm disturbances
(such as tachycardia, bradycardia, and extrasysto-
le) as well as precordialgia often occur. The pain
can range from an aching pain to an intense pain,
sometimes resembling an angina pectoris, causing
fear of death among patients. Pain syndrome can
be abrupt or last for several hours. Adolescents
usually clearly describe the localization of painful
sensations behind the sternum on the left chest, and
younger children note painful sensations in the area

of the heart. The attack may be accompanied by
an increase in BP, dizziness, skin pallor, and cold
sweats. A characteristic sign of Roemheld syndrome
is the cessation of symptoms after self-provoked
vomiting or prolonged belching of air.

Diagnosis of gastrocardiac syndrome is based
on history taking, ruling out of heart pathology
(rhythm disorders, ischemic disease, etc.), medias-
tinal diseases (such as mediastinitis and aneurysm
of the thoracic aorta), as well as identification of
the digestive system pathology, which can be the
cause of attacks (hiatal hernia, stomach ulcer, cho-
lecystitis, etc.).

A pediatric cardiologist, a pediatric gastroen-
terologist, a psychotherapist, and, if necessary, a
pediatric surgeon are involved in the treatment
of Roemheld syndrome. Regardless of the cause,
treatment for gastrocardiac syndrome includes diet
therapy, which is based on the prevention of over-
eating. The child should eat with split meals in
small portions. Intake of chemically rough food,
as well as gar-forming foods, should be limited or
excluded from the diet. In case of obesity, a set
of measures should be taken to normalize body
weight. To prevent attacks, antispasmodics are
taken (papaverine, drotaverine, etc.) half an hour
before a meal. Sedatives are also administered.
If the gastrocardiac syndrome has no organic cause,
psychotherapy is implemented. This treatment is
highly effective and improves the quality of life
of children and adolescents. Patients with organic
pathology of the gastrointestinal tract require treat-
ment of the underlying disease.

The prognosis of Roemheld syndrome is favor-
able. The disease can be treated quite well, and
complete recovery occurs after organic cause is
eliminated.
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CONCLUSION

Clarification of the clinical and morphofunc-
tional characteristics of the cardiovascular system
in pediatric patients with Roemheld syndrome dur-
ing episodes of cardialgia revealed the presence of
sinus tachycardia in most (60.9%) patients, sinus
bradycardia in one-third of the patients, single su-
praventricular extrasystole in 13.0% of the patients,
and paroxysmal supraventricular tachycardia in
4.3% of the patients. Autonomic dysfunction of the
sinus node was noted in one (4.3%) child. Struc-
tural heart abnormalities were found in one-third
of the patients, including congenital heart defects
(open arterial duct and bicuspid aortic valve) in
13.0% of the patients. Minor structural abnormali-
ties of the heart (prolapse of the anterior mitral
leaflet and open oval window) were detected in
three patients. Most (95.7%) patients had manifes-
tations of vegetovascular dysfunction.

Children and adolescents with gastrointestinal
tract disorders, when cardiac complaints appear, re-
quire an in-depth examination of the cardiovascular
system using modern diagnostic methods. Similarly,
complaints of pain in the heart region and impaired
heart rhythm require ruling out of their extracardiac
genesis, including digestive pathologies.
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