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Pe3synbtatn n060BOro MOHITOPUHIY
eNleKTpokapaiorpamMm 3asie)xHo Bifj CTaHy
YdKXOBYHOro Mixypa

Napwuca Ctpinbyuyk, OneHa 3imMba

JIbBIBCbKUI HaLIOHA/IbHUIA MEANYHNEI YHIBEPCUTET iIMEHI
LHaHnna Fanuybkoro, JIbBiB, YKpaiHa

XBOpo6M xo0BUYHOro Mixypa (XKM) acouitoroTbCs i3 CTPYKTYPHMU-
MW Ta PYyHKUIOHANbHMMKN 3MiHaMK cepus. biniapHa aBToOHOMHa
BicLepo-BicuepanbHa kapaioHenponaTia (BABBKHIM) Ta nocT6i-
niapHa aBTOHOMHa kapgaioHerponaTia (MBAKHI) xapakTepusy-
I0TbCA po3najaMn puUTMYy Ta NPOBIAHOCTI, Aenpeciel cerMeHTa
ST Ta o3HakaMu rinepTpodii NiBOro WNyHOUKa Yy MaUi€EHTIB 3
Pi3HWMKM MATONOrYHMMM CcTaHamum XM. MeTow UbOro AoChi-
OKeHHst 6ynio nopiBHATK pe3ynbTaTM A060BOro MOHITOPUHTY
enekTpokapaiorpamMn (EKIM) y nauienTis 3 BABBKHIM, MBAKHIM
Ta HopManbHuM XM. Y 138 ambynaTopHuX MNaUIiEHTIB 3 cep-
LeBO-CYAMHHUMM Ta no3acepLeBMMW 3axBOPHOBaHHAMM 6yno
npoBeAeHo 24-roanHHM MoHiTopuHr EKI. YuacHukiB 6yno no-
AineHo Ha Tpu rpynu: He3MmiHeHur XM (n = 54); BABBKHI
(n = 72); NBAKHN (n = 12). Mauientn 3 NMBAKHI xapakTe-
pu3yBanncsa BIACYTHICTIO Aenpecii cerMeHTy ST, BKOpOYeHHS
iHTepBany PR, napokcu3aManbHOiI HaglWyHOYKOBOI TaxikapAii,
cMMnaToaApeHanoBoro oBepapanBy y PaHKOBMW 4ac, Mirpa-
uii BoAis puTMy Ta AMCAYHKLUIT cMHycoBoro By3na. BABBKHI
XapakTepusyBasiacs pPO3BUTKOM aKTUBHUX €KTOMIYHUX BOrHULL
y Miokapgi, 36inblUeHHsM cepueBOro BMKUAY, MOTOBLUEHHSAM

CTiHKM XXM Ta niaBULWEHHSM 3aranbHoro piBHs 6inipybiHy. MauieHTn 3 NMBAKHI BigpisHanucsa Big
oci6 6e3 kapaioHenponaTii 6inblWOK YacTOTOK CEPLEBUX CKOPOYEHb Y HIUHUIN Yac, BiACYTHICTIO
enizoais aenpecii cermeHTa ST, MeHLW O TpmuBanicTio komnnekcy QRS, a TakoXX MEHLIO KiNbKiCTo

MOHOUMWTIB KPOBI.

KnrouoBi cnoBa: »XOBUYHUIA MiXyp, cepue, 4060BUI MOHITOPUHI efleKTpoKapAiorpamu.
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Results of 24-hour Electrocardiogram
Monitoring Depending on Gallbladder
Condition

Larysa Strilchuk, Olena Zimba

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Gallbladder (GB) diseases are associated with structural and
functional cardiac abnormalities. Biliary autonomous visce-
ro-visceral cardioneuropathy (BAVVCNP) and post-biliary
autonomous cardioneuropathy (PBACNP) are characterized
by rhythm and conduction disorders, ST-segment depres-
sion, and signs of left ventricular hypertrophy in patients
with various GB disorders. The aim of this study was to com-
pare results of 24-hour electrocardiogram (ECG) monitor-
ing in patients with BAVVCNP, PBACNP, and normal GB. 138
outpatients with cardiovascular and extracardiac disorders
underwent 24-hour ECG monitoring. They were divided into
three groups: intact GB (n=54); BAVVCNP (n=72); PBACNP
(n=12). PBACNP patients were characterized by the ab-
sence of ST-segment depressions, PR interval shortenings,
paroxysmal supraventricular tachycardia, sympathoadrenal
overdrive in the mornings, pacemaker migration, or sinus
node dysfunction. BAVVCNP was characterized by the devel-
opment of active ectopic foci in the myocardium, increased
cardiac output, GB wall thickening, and elevated total biliru-
bin level. Patients with PBACNP differed from those without
cardioneuropathy by faster nocturnal heart rate, absence of
episodes of ST-segment depression, shorter QRS duration,
and lower blood monocyte count.
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Introduction. Nowadays there is a growing
body of evidence about complex associations
between gallbladder (GB) diseases and both
structural and functional cardiac abnormali-
ties. The association between GB diseases and
electrocardiographic (ECG) changes was first
described in 1878 [1]. Nonspecific ST-segment
and T-wave abnormalities or arrhythmias are
frequently observed in patients with acute cho-
lecystitis. Kumar et al. (2020) described reflex
bradycardia in patients with GB disorders, and
a complete heart block secondary to acute cho-
lecystitis [2]. Franzen et al. (2009) published a
clinical case, where an otherwise healthy pa-
tient developed complete atrioventricular block
without an escape rhythm during exacerbation
of chronic cholecystitis that resolved after lapa-
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roscopic cholecystectomy [3]. A case report by
Lau et al. (2015) described a sinus arrest and
bradycardia in a patient with acalculous cho-
lecystitis that resolved after cholecystectomy
[4]. Other authors have demonstrated ST-seg-
ment elevation alone or in combination with
the right bundle bunch block in patients with
acute acalculous cholecystitis that disappeared
after antibiotic therapy [5, 6].

Our previous study pointed to the possibility
of biliary autonomous viscero-visceral cardio-
neuropathy (BAVVCNP) and post-biliary au-
tonomous cardioneuropathy (PBACNP) char-
acterized by rhythm and conduction disorders,
ST-segment depression, and signs of left ven-
tricular hypertrophy in patients with various
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GB disorders [7]. These changes may result
from cardio-biliary reflex mediated by the va-
gus nerve [2, 8]. Animal models demonstrat-
ed that GB distension might promote reflex
coronary vasoconstriction and contribute to
the increase of plasma renin activity [9].

Methods. After signing of written informed
consents, 138 outpatients (66 [47.8%] men
and 72 [52.2%] women; median age 51.5
[33.0; 61.0]; 34.78% with essential or symp-
tomatic arterial hypertension; 33.33% with
chronic forms of coronary artery disease;
25.36% with metabolic cardiomyopathy,
18.84% with cardioneurosis, and 21.74% with
extracardiac disorders) underwent 24-hour
ECG monitoring. The latter was performed
using the Holter ECG Workstation BS6930-12
system (Poland). Participants were divided
into three groups: group 1 — no cardiopathy,
intact GB (n=54); group 2 — BAVVCNP with
GB disorders determined by ultrasonographic
evidence of biliary sludge, cholesterosis, pol-
yps, deformations, cholecystitis, or cholelithi-
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asis (n=72); group 3 — PBACNP after prior
cholecystectomy due to cholelithiasis (n=12).

Statistical analysis was performed using Statisti-
ca for Windows 12.0 (Statsoft, USA). Non-para-
metric tests were employed since the majority
of parameters were non-normally distributed.
Data were presented as median [lower; upper
quartile] or percentages; inter-group differenc-
es were compared using the Mann-Whitney test.
Associations were analyzed using the Kendall
rank correlation coefficient (T). P values less than
0.05 were considered statistically significant.

Results and discussion. Analyzed parameters
of 24-hour ECG monitoring in group 3 signifi-
cantly differed from the other two groups (i.e.,
absence of ST-segment depressions, PR interval
shortenings, paroxysmal supraventricular tachy-
cardia, sympathoadrenal overdrive in the morn-
ings, pacemaker migration, or sinus node dys-
function — Table 1). The highest percentage of
women in group 3 points to a possible role of the
female gender as a risk factor of cholelithiasis.

Table 1

Parameters of 24-hour ECG monitoring in patients with intact gallbladder (group 1),
gallbladder abnormalities (group 2), and after cholecystectomy (group 3)

Parameter

Group 1 (n=54)

Group 2 (n=72)

Group 3 (n=12)

Heart rate, bpm

75.0 [71.0; 87.5]

77.5 [68.0; 83.0]

83.5 [80.5; 85.0]

Nocturnal heart rate (22:00-07.00), bpm

56.0 [49.0; 62.0]
p,,=0.01

55.5 [49.5; 63.5]
p,,=0.04

66.0 [64.5; 67.0]
p,.,=0.04; p, ,=0.01

Maximal heart rate, bpm

128.0 [116.5;147.5]

122.0 [111.0;137.0]

130.0 [125.0;132.0]

Minimal heart rate, bpm

50.0 [45.0; 55.0]

53.0 [44.0; 57.0]

52.0 [50.0; 57.0]

Mean heart rate, bpm

75.0 [66.0; 79.0]

71.5 [67.0; 80.0]

74.5 [70.0; 82.0]

7.0 [0.0; 92.0] 48.0 [5.0; 342.0] .

Number of premature beats per day, n p,,=0.009 p,,=0.009 24.0 [3.0; 288.0]

. ) . 12.96+4.58 22.22+4.90 0+0
Incidence of ST interval depression, % p,,<0.05 p,,<0.05 p,,<0.05; p,,<0.05
Incidence of premature beats, % 70.37+6.21 79.17+4.78 75.00+12.50
Incidence of parasystoles, % 50.00+6.80 48.61+£5.89 66.67+13.60
Incidence of supraventricular tachycardia, % 75.93+5.82 65.28+5.60 66.67+13.60
Incidence of supraventricular bradycardia, % 14.81+4.83 12.50+3.90 8.33+£7.96
Incidence of atrioventricular blockade, % 9.26+3.99 4.17+2.36 8.33+7.96
Incidence of shortened PR interval, % 5.56+3.10 2.78+1.94 0+0
L?gid;)nce of supraventricular paroxysmal tachycar- 556+3.10 1.38+1.38 040
Incidgnce oof sympathoadrenal overdrive in the 3.7042.57 4.17+2.36 040
mornings, %
Incidence of paroxysmal atrial fibrillation, % 1.85+1.81 4.17+2.36 16.67+11.39
Incidence of pacemaker migration, % 1.85+1.81 5.56+2.69 0+0

. . ) 11.85+1.81 2.78+£1.94 0+0
Incidence of sinus node dysfunction, % p,,<0.05; p, ,<0.05 p,,<0.05 p,<0.05
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Patients with BAVVCNP had a significantly higher
number of premature beats (p=0.009), less com-
mon sinus node dysfunction (p<0.05), higher car-
diac output (p=0.02), thicker GB wall (p=0.02)
compared to those with intact GB, presumably
due to the persistent inflammation and high total
bilirubin (p=0.07) which is a known indicator of
endogenous intoxication. Thus, BAVVCNP is char-
acterized by the signs of GB wall inflammation
along with the development of active ectopic foci
in the myocardium and increased cardiac output
due to autonomic system imbalance.

In contrast to BAVVCNP, patients with PBACNP
and removed GB demonstrated some improve-
ment in cardiac function characterized by few-
er episodes of ST depression (p<0.05), low-
er values of cardiac output (p=0.033), and
shorter QRS duration (p=0.014). These chang-
es occurred in the background of the dimin-
ished pathophysiological influence of the vagus
nerve. The latter is proven by a significantly
faster heart rate at night-time (p=0.04). De-
spite that, GB removal was associated with
a considerably higher total cholesterol level
(p=0.023) that requires the special attention
of physicians. Compared with group 1, patients
with PBACNP had significantly faster noctur-
nal heart rate (p=0.011), absence of episodes
of ST-segment depression or sinus node dys-
function (both p<0.05), and shorter duration

Brief communication

of QRS complexes (p=0.016). These changes
were associated with lower monocyte count
(p=0.011), which is of utmost importance since
the role of monocytes in the destabilization of
atherosclerotic plaques and formation of their
necrotic cores is well established [10].

To sum up, our study demonstrated that BAV-
VCNP was characterized by the development
of active ectopic foci in the myocardium, in-
creased cardiac output, GB wall thickening,
and elevated total bilirubin level. Along with
higher nocturnal heart rate and lower cardi-
ac output, patients after cholecystectomy had
better intraventricular conduction and no ep-
isodes of ST-segment depression, but higher
serum cholesterol level. Patients with PBACNP
differed from those without cardioneuropathy
by faster nocturnal heart rate, absence of epi-
sodes of ST-segment depression, shorter QRS
duration, and lower blood monocyte count.

Limitations of the study include a small num-
ber of participants, no group adjustment ac-
cording to age, sex, diagnosis, etc., and lack
of comparison of clinical data before and after
cholecystectomy. Nevertheless, we hope that
this study can draw the attention of research-
ers and clinicians to the viscero-visceral reflex
interplay between GB and heart.
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