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The correlations of right coronary artery (RCA) diameter with gallbladder (GB) width and GB distension with the development
of coronary arteries anomalies have already been described. Accordingly, the GB disorders are accompanied by structural and
functional heart changes, but its exact criteria have not yet been established. Therefore, the substantiation of the prognostic
role of GB distension as a risk factor for the coronary arteries anomalies development determined the usefulness of our study.

The aim of this study was to establish correlations of GB condition with clinical, laboratory and instrumental parameters in
patients with ischemic heart disease (IHD).

Materials and methods. We analyzed 35 clinical, laboratory and instrumental parameters of 98 patients with verified
IHD (40 % - acute myocardial infarction, 60 % — unstable angina pectoris; 79 % males and 21 % females; mean
age — 61.7 = 1.6 years). These patients were divided into groups depending on GB condition (intact GB, n = 29; sludge
and cholesterosis, n = 13; bend GB body, n = 13; GB neck deformations and cholecystitis, n = 27; cholelithiasis, n = 11;
cholecystectomy in anamnesis, n = 5). Obtained data were analyzed with the help of correlation analysis (correlations
of quantitative parameters — by Pearson’s method and correlations of qualitative parameters — by Spearman’s method).
We took into account only significant correlations (P < 0.05). Ranking of GB condition was held on the background of GB
disorders’ pathogenesis: changes usually start from sludge and cholesterosis, which in case of various GB deformations
together with bile flow difficulties and impaired GB motility lead to cholelithiasis. Complications of cholelithiasis can lead
to cholecystectomy, which was rated the worst GB condition.

Results. The GB condition significantly correlated with RCA affection grade, alanine aminotransferase (ALT) activity and
prothrombin time: worsening of GB condition was accompanied by increase of RCA stenosis grade on the background of
decrease in prothrombin time (which shows tendency to hypercoagulability and thrombi formation) and absence of hepatocytes
cytolysis. Correlations of RCA stenosis grade depended on GB conditions including metabolic, inflammatory and haemostatic
parameters, size and blood supply of left atrium. Prothrombin time increasing was associated with left ventricle hypertrophy,
hyperkaliemia, diastolic dysfunction and higher grade of RCA affection. ALT activity was proportional to ejection fraction together
with general fibrinogen in case of GB sludge and to fasting glucose level in case of bent GB body.

Conclusions. Established reliable correlations of both type and degree of GB damage with RCA stenosis grade and other clinical,
laboratory and instrumental parameters (prothrombin time, fibrinogen and ALT levels, hypertrophy and diastolic dysfunction of
the left ventricle etc.) are associated with a tendency to hypercoagulability and thrombi formation, hyperkaliemia, and define
both morphological and functional interrelations of GB disorders with coronary arteries anomalies. Thus, monitoring of these
parameters has a significant prognostic value in the clinical practice and must influence the choice of appropriate therapeutic
tactics.

CTaH )X0BYHOro Mixypa Ta AabopaTopHoO-iHCTpyMeHTaAbHI napameTpu
XBOPUX Ha iluemiuHy XxBopoby cepus: KopeAAaLinHUI aHaAi3

A. M. Ctpinbuyk, I. B. XakyH, 3. M. KiT, 0. 0. Copokonya, M. O. KoHapaTiok

HasiBHicTb kopensLinHMx 3B8's3kiB AiameTpa npaBoi kopoHapHoi apTepii (MKA) 3 wupuHoto xxoe4Horo Mixypa (XKIM) i GiniapHux
LUNAXIB € BiBOMMM (haKTOM, ane HaTenep He BU3HaYEHI iXHi YiTki KpuTepii. ToMy 00rpyHTYBaHHS NPOTrHOCTUYHOI PORi PO3TAryBaHHs
XKOBYHOTO MiXypa siK hakTopa puanKy po3BKUTKY aHOMarin KOPOHapPHWX apTepii 3yMOBMWIO AOLINBHICTb HALLIOTO JOCTIMKEHHS.

MeTa po60oTu — BuBYEHHS KopensLi cTaHy KM i3 kniHiyHMMK, nabopaTtopHUMM Ta iHCTPYMEHTaNbHO-AiarHOCTUYHUMM NoKas-
HVKaMK y XBOPMX Ha iLuemivHy xBopoby cepus (IXC).

Martepianu Ta metoaum. lNpoaHanisysanu 35 kniHiko-nabopaTopHuX Ta iIHCTPYMEHTanbHO-AiarHOCTUYHIX NOKa3HWKiB 98 navlieHTiB
i3 BepudikosaHoto IXC (40 % — roctpui iHcapkT Miokapaa, 60 % — HecTabinbHa cTeHokapgist; 79 % 4onoBiki i 21 % XiHoK;
cepepHin Bik — 61,7 = 1,6 poky), skUX NOAINEHO Ha rpynu 3anexHo Big ctaHy XXM: iHTakTHui (29); cnagx i xonectepos (13);
nepervhy Tina (13); gechopmaLii WrikK Ta xoneumcTut (27); xonenitias (11); xoneuuctekTomis B aHamHesi (5), 3a LONOMOrow
KopensuinHoro aHaniay. ParxysaHHs cTaHy XXM 3piicHeHOo Ha nigcTasi TOro, LLO 3MiHW NMOYMHAIOTBCA 3i CaKy Ta XonecTepoay,
Lo 3a ymoB AechopmMaLlin Tina ta wuikv KM 3 yTpyaHEHHAM BIATOKY XXOBYi Ta CKOPOTNMBOCTI, NPU3BOAATL [0 XOneniTiaay,
YCKMaZHEHHS SIKOro € NokaaHHsAM 0 XoneuucTekTomii. Kopensuii KinbkicH1x 03Hak B3HaveHi 3a Metofom lMipcoHa, a sikicHux
03HaK — 3@ HenapameTpUYHUM pPaHroBKUM aHanisom CnipmeHa, 4o yBaru 6panm Tinbku icToTHI 38'3km (p < 0,05).

Pe3ynkratu. BctaHoBunu: 3 nornmbneHHsam ypaxeHs KM 3pocTaB cTyniHb cTeHo3y KA, Lo cynpoBOmMKYBanocs 3MEHLIEHHAM
npoTPOMBIHOBOrO Yacy (TeHAeHLis Ao rinepkoarynsuii Ta TpoMOG0yTBOPEHHST) 3@ BifCYTHOCTI CUHAPOMY LIMTOMI3y renaToLuTiB.
Kopensiuii ctynens creHo3y MKA 3anexanm Big ctany XXM i Bkrntoyanu metaboniyHi, 3anarnbHi, reMocTasionoriyHi napameTpu,
pO3Mip i KPOBOMOCTAYaHHS MIBOro Nepeacepas (3a cTyneHem okntosii 006BigHOI apTepii). 3noBXeHHs NPOTPOMGIHOBOIO Yacy
acouitoBanocs 3 rinepTpodieto MIBOro LUMyHOYKa, rinepkaniemieto, 4iaCToNiYHO ANCHYHKLIEL NIBOTO LYHOYKa Ta CTyneHeM
ypaxeHHsi [MKA. AKTUBHICTb anaHiHamiHoTpaHchepasu BUSIBUNach NPOMOpPLINHO dpaKLii BUKuAY Ta 3aranbHOMY ibpuHoreHy
3a ymoB cnagky KM i BMICTY rntokoau KpoBi HaTLLe 3a yMOB nepervHy Tina XKM.
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BucHoBku. BctaHoBneHi BiporigHi kopensuii Tuny Ta ctyneHs ypaxeHHs XXM 3i cteHosom KA Ta iHLWmMMK kniHiko-nabopatop-
HUMW, IHCTPYMEHTamNbHO-AiarHOCTUYHUMM MOKa3HWUKaMK (MPOTPOMGIHOBUIA Yac, BMICT ¢hibpuHoreHy, BmicT AT, rineptpodis,
ZiacToniyHa AUCYHKLIS MiBOrO LUYHOYKA TOLLO) acoLitoThCa 3 TeHAEHUiE 4O rinepkoarynsuii Ta TpOMOOYTBOPEHHS,
rinepkasniemieto Ta BU3Ha4vatoTb ik MOPONOrivHNIA, Tak i (PyHKLIOHANBbHWI TICHUI 3B'A30K ypaxkeHHs KM 3 aHomanisiMm Kopo-
HapHWX apTepii. TOMy MOHITOPUHT BKa3aHUX NapaMeTpiB Mae BENUKE NPOrHOCTUYHE 3HAYEHHS! Y KNiHiYHiA npakTuui Ta BUGopi
BiANOBIAHOI TepaneBTUYHOI TaKTUKK.

CocToAHM1E XXEeAYHOro Ny3bIpsA U Aa6opaTOpPHO-UHCTPYMEHTaAbHbIE NapameTpbl Kntouesbie croBa:
60AbHbBIX MLLIEMUUYECKOI OH0AE3HBIO CepALa: KOPPEAALMOHHDIN aHAAU3 1‘;‘::;‘:“2{3*"”"'

aprepus,
A. H. Ctpunbuyk, W. B. XXakyH, 3. M. Kur, E. A. Copokonya, M. A. KoHapaTiok DOTPOMGHHOBOE
Hannune koppensiumoHHbIX CBA3e AuameTpa npasoi kopoHapHon apTepun (MKA) ¢ LMpUHOI xenyHoro ny3bipst (KM) n - Bpewms,
GunuapHbIx NyTen SBMSETCS U3BECTHLIM (HAKTOM, OIHAKO 40 CUX MOP HE OnpedeneHbl UX YETKMe kpuTepuu. MosTomMy 060CHO-  araHUHAMUHO-
BaHWE NPOrHOCTUYECKOW PO PACTSHKEHMS! XKENMYHOTO NMy3bIpsi Kak hakTopa pucka passuTIS aHOManuin KOPOHapHbIX apTepuil  TpaHcdepasa,
06ycnoBuno LenecoobpasHOCTb HALLIEro UCCEN0BaHNS. KOPPENALIMOHHDIM
Llenb pa6otbl — n3yyeHune koppensaumin coctostHus XK ¢ knuHYeckummn, nabopaTopHbIMA U MHCTPYMEHTamNbHO-ANarHoCTyu- anans.
YeckMu nokasatensmu y 60nbHbIX MLemmndeckoi bonesHbto cepaua (VMBC).

3anopoxckui
Matepuanbi v MeToabl. [poaHanuavpoBany 35 KIMHUKO-NabopaTopHbIX 1 UHCTPYMEHTamNbHO-AMArHOCTUYECKWX NoKa3aTenel 98 Me:“i“):ci::
nauweHToB ¢ BepudmumposarHon VBC (40 % — ocTpblii MHapKT Mrokapaa, 60 % — HecTabunbHas cTeHokapamst; 79 % MYXYUMH W sxypHan. - 2017. -
21 % KEHLLWH; CpeaHuUi BodpacT — 61,7 £ 1,6), koTopble Obiny pasaeneHb! Ha rpynnbl B 3aBUCUMOCTM OT COCTOsIHUS XKIT: MHTakTHbIA  T. 19, Ne 6(105). -

C. 748-751

(29); cnamx v xonectepo3 (13); neperndebl Tena (13); AedopmaLm LWERKK 1 XoneumncTuT (27); xonenutras (11); XoneLmcTaKkToMms
B aHamHe3e (5), C NOMOLLbO KOPPENSILMOHHOMO aHanuaa. Koppensumm Konu4ecTBEHHbIX MapaMeTpoB OnpefeneHbl No MeTody
MupcoHa, ka4eCTBEHHbIX — C MOMOLLbK HENapaMeTPUYECKoro paHroBoro aHanusa CnmpmeHa, BO BHUMaHWe 6panuch TOMbKo
cyLuecTBeHHble cBA3u (p < 0,05). ParxuposaHue coctosiHus XKIM npoBeAeHO Ha OCHOBaHUM TOTO, YTO M3MEHEHWSI HAUMHAKOTCS
CO CrapKa v xonecTepo3a, KoTopble B ycrioBusix aedopmaumii Tena u weiikv KN ¢ 3aTpyaHeHnem 0TTOKa Xenyu U CHUKEHNeM
COKPaTUTENbHOCTY BEAYT K XONenuTuady, OCIOKHEHNS! KOTOPOTrO SBNSIOTCS NOKa3aHNEM K XONELMCTAKTOMUN.

Pesynbratbl. Hamu ycTaHoBREHo: ¢ yrnybrneHneM nopaxeHui XenyHoro ny3blps Bo3pacTana creneHb cteHosa KA, uto
COMPOBOXAAN0Ch YMEHbLIEHEM NPOTPOMOUHOBOMO BpeMeHM (TEHAEHLMS K rnepkoarynsumm u TpoMboobpasoBaHuio) npu
OTCYTCTBMM CUHAPOMA LMTONM3a renatoumtos. Koppensauum ctenexn creHosa MNKA 3asucenm ot coctosHus XKIM v Bknovanu
meTabonnyeckue, BOCManuTENbHbIE, rEMOCTa3NOMNOMMYecke NapameTpel, pasmep U KpoBOCHabXeHWe NEBOro npencepams
(o cTeneHu oKKMN3un ormbaroLlen aptepun). YanuHeHne npoTpoMOUHOBOrO BPEMEHM accoLMMpoBaroch C runeptpoduen
1 ANacTonm4eckon ANCAyHKLMEN NEBOrO XenyaodKka, cteneHbto nopaxerns MNKA u runepkannemmen. AKTUBHOCTb anaHnHa-
MUHOTpaHcepasb! Gbina nponopLmroHansHa dpakumm Beibpoca v obLemy dubpuHoreHy npu cnagxe XK, a Takke rmokose
KpoBW HaToLlak npu nepernbe Tena XI.

BbiBoAbI. YCTaHOBMNEHHbLIE HAMU JOCTOBEPHbIE KOPPensLmuM Tuna u cteneHun nopaxexus X co cteHozom MKA v gpyrumm
KIMHUKO-NabopaTopHbIMU, UHCTPYMEHTaNbHO-ANArHOCTUHECKMMM NOKa3aTensmm (MpoTpoMOuHOBOe Bpemsl, coaepaHue du-
6puHoreHa u AJNT, runepTtpodouns, auactonuyeckas aMchyHKLMS NIEBOTO Xenyaoyka 1 Apyrie) accoLMnpyoTes ¢ TeHaeHumen
K runepkoarynsiLmm n Tpom6006pa3oBaHuio, runepkanMeMueit 1 oNpeaensiioT kak Mopdorormiyeckyto, Tak 1 OyHKLMOHaNbHY0
TEeCHyto cBA3b nopaxerus KM ¢ aHoManuamMm KOpoHapHbLIX apTepuid. Mo3TOMYy MOHWUTOPUHT yKasaHHbIX NapaMeTpoB MEeT
60nbLUOe NPOrHOCTUYECKOE 3HAYEHWE B KMMHUYECKOW NPaKTUKE U BbIGOpEe COOTBETCTBYIOLLEH TEPaNeBTUHECKON TaKTUK.

coronary artery bypass graft surgery (CBG) (40 % — acute
myocardial infarction, 60 % — unstable angina pectoris; 79 %
males and 21 % females; mean age 61.7 + 1.6 years). These

Introduction

The fact that gallbladder (GB) disorders are accompanied

by structural and functional heart changes (namely, chole-
cystocardial syndrome) has been known since long ago, but
its exact criteria have not yet been established. Literature
data on this topic are also scarce [1]. There is a description
of right coronary artery (RCA) diameter correlation with GB
width [2] and biliary tracts condition [3]. Some authors state
that GB distension has a prognostic role in development
of coronary arteries anomalies [4]. Absence of unified data
determined the relevance and usefulness of our research.

Our aim was to establish correlations of GB condition
with clinical, laboratory and instrumental parameters in pa-
tients with verified ischemic heart disease (IHD).

Materials and methods

We analyzed 98 patients preoperational examination results
with clinically and instrumentally (including coronarography)
verified diagnosis of IHD, who were planned to undergo
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patients were divided into groups depending on GB condition
(intact GB, n = 29; sludge and cholesterosis, n = 13; bent
GB body, n = 13; GB neck deformations and cholecystitis,
n = 27; cholelithiasis, n = 11; cholecystectomy in anamnesis,
n = 5). Diagnostics and treatment were held according to
Ministry of Health Decrees Ne 436 dated by 03. 07. 2006 and
Ne 816 dated by 23. 11. 2011 using standard methods. Digital
data was processed with the help of Statistica 6.0 software
(Statsoft, USA). Correlation analysis of 35 clinical, laboratory
and instrumental parameters was carried out with the help of
Pearson’s method (quantitative parameters) and Spearmen’s
method (qualitative parameters). We took into account only
significant correlations (P < 0.05). Ranking of GB condition
was held on the background of GB disorders’ pathogenesis:
changes usually start from sludge and cholesterosis, which
in case of GB body and neck deformations together with bile
flow difficulties and impaired GB motility lead to cholelithiasis.
Complications of cholelithiasis can lead to cholecystectomy,
which was rated as the worst GB condition.
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Results and discussion

According to carried out correlation analysis, GB condi-
tion directly correlated with RCA stenosis grade (r = 0.27,
P < 0.05), inversely — with alanine aminotransferase (ALT)
activity (r =-0.29, P <0.05) and prothrombin time (r =-0.26,
P < 0.05). Direct association of GB condition with RCA ste-
nosis grade not just proves previously described correlation
between RCA and GB width [2,3], but also shows that this
correlation it is both morphological and functional. This fact is
crucial for clinical usage, because it means that GB disorders
progression is parallel to RCA occlusion grade.

Taking into account the importance of this finding, we
separately analyzed significant correlations of RCA stenosis
grade in case of different GB condition: intact, sludge and
cholesterosis, bent GB body, GB neck deformations and
cholecystitis, cholelithiasis, cholecystectomy in anamnesis.
It has been established in patients with intact GB RCA
affection grade was directly proportional to affection of
circumflex coronary artery (r = 0.63, P < 0.05), whose atrial
and ventricular branches provide blood supply of 20 % of
myocardium; left atrium size (r = 0.59, P < 0.05), increase
of which is a sign of diastolic dysfunction; and hematocrit
(r=0.64, P <0.05). The last correlation indicates that blood
viscosity increasing goes parallel to RCA stenosis. In case
of sludge and GB cholesterosis RCA stenosis grade cor-
related only with urea concentration (r =-0.79, P < 0.05). In
patients with bent GB body RCA affection did not correlate
to any studied parameters. In contrast to that, in group with
GB neck deformations, which can be considered signs
of chronic cholecystitis in the past, RCA stenosis grade
significantly associated with coagulation and inflammation
parameters — prothrombin index (r = 0.44, P < 0.05) and
general fibrinogen level (r =-0.42, P < 0.05). In case of GB
cholelithiasis grade of RCA stenosis was inversely propor-
tional to B-lipoproteids level (r=-0.73, P < 0.05) and serum
urea concentration (r = -0.82, P < 0.05). In patients with
GB removed because of cholelithiasis RCA affection grade
directly correlated to general cholesterol level (r = 0.96,
P < 0.05) and inversely — to prothrombin time (r = -0.98,
P < 0.05) and hematocrit (r = -0.97, P < 0.05).

The revealed inverse correlation of GB condition with
prothrombin time must also be considered very important for
clinical practice. This association could be the sign of parallel
progression of GB disorders and hypercoagulability because of
all components of external coagulation mechanism activation.
That is why patients with major GB changes (cholelithiasis,
condition after cholecystectomy, GB neck deformations and
chronic cholecystitis) require active antithrombotic therapy.

We also analyzed significant correlations of prothrom-
bin time with included clinical, laboratory and instrumental
parameters depending on GB condition. Needless to say
that prothrombin time had the direct correlation with pro-
thrombin index in all groups, but other tendencies were
different. In case of intact GB prothrombin time was directly
proportional to right ventricle size (r = 0.48, P < 0.05) and
thickness of left ventricle posterior wall (r = 0.50, P < 0.05);
in patients with sludge and cholelithiasis there were not
any significant correlations; in case of bent GB body we
revealed correlations with thickness of left ventricle poste-
rior wall (r=-0.56, P < 0.05) and potassium level (r =-0.97,
P <0.05); in case of GB neck deformations — with left atrium
size (r = -0.45, P < 0.05). In patients after cholecystecto-

my prothrombin time correlated with RCA affection grade
(r=-0.98, P <0.05) and peripheral blood hemoglobin level
(r=0.91, P <0.05). Thus, development of hypercoagulabil-
ity as a result of external coagulation mechanism activation
depends on GB condition. Such hypercoagulability is as-
sociated with left ventricle hypertrophy in case of bent GB
body, with hyperkaliemia and diastolic dysfunction in case
of GB neck deformations and with RCA affection grade in
patients after cholecystectomy. In patients with intact GB
hypercoagulability is not accompanied by right ventricle
dilatation and left ventricle hypertrophy.

It is quite interesting that, according to our results,
progress of GB affection is not associated with increase
of liver-specific transaminase — ALT (inverse correlation),
meaning that GB changes develop autonomously. In general,
correlations of ALT also were dependent on GB condition, but
there were significantly less of them. Apart from significant
associations with activity of aspartate aminotransferase
(AST), which were noticed in all groups, we revealed quite
strong bonds of ALT and ejection fraction (r = 0.60, P < 0.05)
and general fibrinogen level (r = 0.72, P < 0.05) in case of
sludge and with fasting glucose concentration (r = -0.65,
P <0.05) in case of bent GB body. Thus, hepatic cytolysis is
not an obligatory accompaniment of GB disorders, but pro-
gress of GB affection correlates with decrease of left ventricle
ejection fraction together with activation of inflammation in
case of sludge and with impaired glucose tolerance in case of
bent GB body. Investigation of transaminases prognostic role
in 2417 patients after percutaneous coronary intervention
because of myocardial infarction showed that increase of
ALT level correlated with stenosis of anterior interventricular
artery and RCA. Increase of ALT concentration in these pa-
tients was associated with increased mortality immediately
after intervention and in the remote period [5].

Conclusions

1. GB condition significantly correlated with RCA affec-
tion grade, ALT activity and prothrombin time: worsening
of GB condition was accompanied by increased of RCA
stenosis grade on the background of prothrombin time
shortening (which shows tendency to hypercoagulability and
thrombi formation) and absence of hepatocytes cytolysis.
Correlations of RCA stenosis grade were dependent on
GB conditions. They included metabolic, inflammatory and
haemostatic parameters, size and blood supply of left atrium.

2. Prothrombin time prolongation was associated with
left ventricle hypertrophy, hyperkaliemia, diastolic dysfunction
and higher grade of RCA affection.

3. ALT activity was proportional to ejection fraction
together with general fibrinogen in case of sludge and to
fasting glucose level in case of bent GB bodly.

The further investigation of GB condition dynamics
and other clinical, laboratory and instrumental parameters
together with coronary arteries pathology and the establish-
ment of their parallel interrelations is a promising field of a
future research.
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