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The results of surgical treatment of patients
with many valve defects in combination
with coronary pathology
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of Ukraine, Kyiv

The objective: to analyze the impact of various surgical management on the duration of the ischemic period and the
quality of myocardial protection during simultaneous combined correction of two-three heart valves and myocardial
revascularization.

Materials and methods. The results of the treatment of single-stage multivalve correction in combination with coronary
artery bypass grafting in 93 patients, which was performed at the M.M. Amosov National Institute of Cardiovascular
Surgery for the period from 2014 to 2021, were studied.

Depending on the methods and the sequence of surgical manipulations, the patients were divided into three
groups. I group — 42 patients who had the correction of heart valves firstly and then aortocoronary shunting in
conditions of pharmaco-cold cardiac arrest, II group — 36 patients who first had aortocoronary bypass surgery,
then valve correction in conditions of pharmaco-cold cardiac arrest, III group — 15 patients, who at the first
stage had coronary artery bypass grafting on a working heart, then - correction of valve damage in conditions of
pharmaco-cold cardiac arrest.

Results. The use of the technique of primary restoration of coronary blood flow by shunting coronary arteries in a work-
ing heart before clamping the aorta (before pharmaco-cold cardiac arrest and the start of artificial blood circulation)
allows to reduce the duration of artificial blood flow and ischemic time, which positively affects the heart rhythm in the
postoperative period.

Conclusions. The technique of performing aortocoronary shunting on a working heart is more effective than when
performing aortocoronary shunting in conditions of pharmaco-cold cardiac arrest. This technique requires more
time to perform and is technically more difficult, but it can statistically significantly reduce the time of myocardial
ischemia, which reduces the frequency of severe heart failure and the frequency of postoperative complications.
Keywords: valvular defects, ischemic heart disease, myocardial ischemia.

Pe3ynbTaTu XipypriyHoro slikyBaHHs Nawui€eHTiB 3 6aratoksianaHHMMU BagamMu Yy NOEAHaHHI
3 KOPOHapPHOIO NaTosIori€El0
I1. M. CemeHiB

Mema docaidxcenns: aHai3 BILUIMBY 3aCTOCYBAaHHS PI3HUX XIPYPrivHUX TAKTHK HA TPUBAIICTD iIEMIYHOTO MEPIOLY Ta SIKiCTh
3aXMCTy MioKapa IIpy OZHOMOMEHTHIl KoMGiHOBaHil KOPEKILii 1BOX-TPhOX KJIAlaHiB Ceplis Ta peBacKyJIsIpu3allii Miokap/a.
Mamepianu ma memoou. JI0CTiKEHO PE3yIbTATH JiKYBaHHs O[HOMOMEHTHOT HaraToKIAaHHOT KOPEKITi y MOeaHaAHH] 3 a0p-
TOKOPOHAPHUM HIYHTYBaHHAM y 93 XBOpHUX, gKe BUKOHYBasocst B HarionasbHOMY iHCTUTYTI ceprieBo-cyinHHOI Xipyprii imeni
M. M. Amocosa 3a iepion 3 2014 1o 2021 pp.

3a/IesKHO Bijl TAKTUUHUX TIPUAOMIB i IIOC/IIIOBHOCTI XipyprivHuX MaHinyJsiiil xsopi Oysiu posnogiseni Ha Tpu rpynu. I rpy-
rma — 42 naiienTu, SK1uM CIoYaTKy IIPOBONIN KOPEKIIO KJIAaHiB cepild, a MOTiM — a0PTOKOPOHAPHE IIYHTYBAHHS B yMOBaxX
apmaxoxosonoBoi 3ynunku cepiid, 11 rpymna — 36 namienTis, SKUM CIIOYaTKy IIPOBOIMIIN 2Q0PTOKOPOHAPHE IIYHTYBaHHS, 110~
TiM — KOPEKIIiIo KJIaMaHiB B yMOBax (hapMakoxos1010801 3ymuHkn cepiid, 111 rpyma — 15 marienTiB, SKUM Ha TepIToMy eTari
BUKOHYBAJIM 2OPTOKOPOHAPHE HMIYHTYBAHHS HA TPAIIOIOYOMY CepIli, OTiM — KOPEKIIIIo YpakeHHs KJIANaHiB B yMoBax apma-
KOXOJIOZI0BOI 3YIIMHKH CEPILL.

Pe3yavmamu. 3acTocyBaHHS METOJMKH EPBIHHOTO BiZTHOBJICHHSI KODOHAPHOTO KPOBOTOKY IIISIXOM HIYHTYBAHHS KOPOHAP-
HUX apTepiil y npaiooyoMy ceplii /10 mepeTuckaHus aoptu (10 hapMakoxos010Boi 3yIMHKK CEepIis Ta TOYaTKy HITYYHOIO
KPOBOOOITY) 103BOJISIE CKOPOTHTH TPUBATICTD IITYYHOTO KPOBOTOKY Ta ilIeMiYHIIA Yac, 10 MO3UTHBHO BIUIMBAE HA CEPIEBUI
PUTM Y Ticasonepaiitauii mepioz.

Bucnosxu. MeTouka BUKOHAHHS AQ0PTOKOPOHAPHOTO LIYHTYBAHHSI HA IPAIIOI0YOMY CEPIli BUSABUIACS OiJibIl e(heKTUB-
HOIO, Hi’K TIPY BUKOHAHHI A0PTOKOPOHAPHOTO HMIYHTYBaHHA B yMOBax apMaKkoXos0/10B01 3ynunku cepiid. Llg metoanka
notpebye Gijblie yacy sl BUKOHAHHS Ta TEXHIYHO CKJAAHIIIA, aje MOKe CTATHCTHYHO JOCTOBIPHO CKOPOTUTH Yac
inmemii Miokapza, 1o 3i ¢cBoro 60Ky 3MEHIIYE YACTOTY TSKKOI CEpIeBOi HEJOCTaTHOCTI Ta YacTOTy Hicasonepamiinux
YCKJIaAHEeHb.

Kaniouosi caoea: kiananni 6adu, iwemiuna xeopoba cepus, iwemis miokapoa.
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he prevalence of coronary heart disease in patients with

valvular heart disease ranges from 25 to 75% [1, 2, 3, 19,
20]. Prosthetics of heart valves in combination with coro-
nary artery bypass grafting is a standard treatment strategy
for this category of patients [4—10, 23, 25]. One of the most
important tasks is to ensure adequate intraoperative protec-
tion of the myocardium during prolonged work on a stopped
heart [7-9]. This problem is relevant in patients who require
cardiac surgery such as one-time combined correction of two
or three heart valves and myocardial revascularization, when
to achieve adequate surgical correction, a long time of aortic
compression is required [10-13, 21, 24].

There is no single, generally accepted protocol for
correcting the combination of multivalvular lesions with
coronary heart disease. That is why the problem of reduc-
ing the negative impact of the hypoxic period on the con-
tractile ability of the myocardium is relevant in patients of
this category, and to achieve adequate surgical correction
requires a long time of aortic compression [14—18, 22].

The objective: evaluate the impact of the use of differ-
ent surgical tactics on the duration of the ischemic period
and the quality of myocardial protection with simultane-
ous combined correction of two or three heart valves and
revascularization of the myocardium.

MATERIALS AND METHODS

The work is based on the analysis of the re-
sults of one-step multi-valve correction in combina-
tion with coronary artery bypass grafting (CA) in
93 patients, which was performed for the period from
2014 to 2021 at the Amosov Institute. The mean age of
the operated patients was 63.2£13.6 years. There were
65 (69.8%) men, average age 63.2£12.6 years, women —
28 (30.2%) average age 64.7£12.9. The vast majority of
operated patients had one or more myocardial infarctions
and were in NYHA functional class ITI-TV.

Depending on the tactical approaches and the sequence of
surgical manipulations, patients were divided into three groups.

Group I — «Patients who first performed heart valve correc-
tion and then coronary artery bypass grafting in cardioplegia»
(n=42), Group II — «First coronary artery bypass grafting, then
valve correction in cardioplegia» (n=36) and Group III — «The
first stage was coronary artery bypass surgery on the working
heart, then correction of heart valves» (n=15).

All 93 patients underwent one-step surgeries: valve
correction and CA bypass surgery. Variants of surgical
manipulations are given in table 1.

In 38 out of 93 cases (40.8%) one-time prosthetics of aortic
and mitral valves were performed. Only one patient (1.7%) of
the entire sample underwent one-step prosthesis of 3 valves.
A total of 134 heart valve prostheses were sewn: of which 87
aortic valve prostheses and 47 mitral prostheses. Used bivalve
prostheses: St. Jude Medical Regent, ATS, On-X.

34 support rings were implanted in the mitral position
(ATS, St. Jude). Suture plastics were performed in 12 pa-
tients: semi-acid plastics and Reed plastics, Allfieri. Amosov-
De Vega annuloplication was performed in 30 patients.

Manipulations on the aortic valve, which did not re-
quire further prosthetics: removal of vegetations of the
aortic valve — was performed in the 1st patient of the first
group; valvulotomy, also to the 1st patient of the 2nd
group; decalcification of the aortic valve was performed in
two patients of the 1st group. Re-prosthesis of the aortic
clan was performed in 3 patients (1 in the first group and 2
in the second), including 2 patients underwent aortic root
plastic surgery. Also, aortic root plastic surgery was per-
formed to 1 patient of the 3rd group.

Elimination of subaortic stenosis (myectomy) Morrow’s
operation was performed in 2 patients of the 2nd group. In-
ternal suture surgery of the left atrium was performed in 7
patients. Left atrial appendage was sutured and ligated in
47 patients of the entire sample, and two patients under-
went additional removal of thrombi from the left atrium.

All patients underwent direct myocardial revascular-
ization by coronary artery bypass grafting. A total of 193
distal anastomoses were performed in the entire study

Table 1

List of surgical manipulations in the study groups

. - 1 Grou 11 Grou 11l Grou Together.
Manipulations n=42p, n=36p, n=1 sp’ g=93 ,
Aortic valve prosthesis 39 34 14 87
Mitral valve prosthesis 28 15 4 47
Tricuspid valve prosthesis 1 - - 1
Mitral valve plastics support ring 12 13 9 34
Mitral valve suture plastic 2 8 6 12
Anuloplication of the tricuspid valve 19 7 4 30
Removal of vegetations of the aortic valve 1 - - 1
Valvulotomy of the aortic valve - 1 - 1
Decalcification of the aortic valve 2 - -
Plastics of the aortic root 1 1 1 3
Left Atrial Plastic (Internal) 5 2 - 7
Left atrial appendage ligation 22 17 8 47
Morrow operation - 2 - 2
Reprosthesis of the aortic valve 1 2 - 3
Removal of blood clots from the ear of the left atrium 1 1 - 2

Note: Morrow operation — myectomy, removal of subaortic stenosis; AV — aortic valve.
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group. Of which 184 were performed using auto-venous
grafts and 9 — using left internal thoracic artery (LITA).
The index of myocardial revascularization in the whole
study group was 2.1.

More than half of the patients (57 of 93) required by-
pass surgery of two or more coronary arteries. Single coro-
nary artery bypass grafting was performed in 36 patients
(39%). 4 bypass surgery was performed in 7 patients (8%).

RESULTS AND DISCUSSION

Patients had access to the heart according to standard
methods: longitudinal middle sternotomy with parallel
preparation of auto-venous and LITA. The division of pa-
tients into observation groups was based on the use of tacti-
cal approaches and the sequence of surgical manipulations.

In the first study group (n=42), a surgical sequence was
used, when after antegrade and retrograde administration of
the solution, valves were corrected and only then distal anas-
tomoses were applied and cardioplegic solution was injected
into these shunts. Anastomoses were placed on the aorta after
removal of the clamp and restoration of heart function.

In the II study group (n=36) the introduction of car-
dioplegic solution was performed after aortic compression
and aortotomy in the mouth of the coronary arteries and
retrograde, then in sequentially superimposed shunts, and
then corrected valvular defects.

In the third group of observations (n=15) myocardial
revascularization included the following tactical stag-
es: isolation of the internal thoracic artery with parallel
preparation of venous grafts, and in some patients (n=6)
shunts were sutured to the aorta. First of all, collateralized
coronary arteries were shunted (more often these are sub-
occlusive CA, perfusion of which was carried out through
collaterals from the pool of another CA).

Depending on the hemodynamic situation during
the operation, it was decided to perform coronary artery
bypass surgery completely without artificial circulation
(n=13) or on parallel perfusion (n=2). In 2 cases, conver-
sion to auxiliary artificial circulation was performed due
to unstable hemodynamics and part of the anastomoses
was performed on parallel perfusion (without cardioplegic
arrest). When performing artificial circulation in parallel
perfusion, taking into account mitral valve insufficiency,
low contractility and dilatation, passive drainage of the
left ventricle through the right pulmonary vein was man-
datory. In cases of registration of signs of myocardial isch-
emia, intracoronary shunts were used.

Another feature of the tactics of surgical treatment of
patients of group III was that at the stage of aortic dis-
section to correct heart valves cardioplegic solution was
injected not only into the mouth of the coronary artery
and coronary sinus, but also in shunts sewn in the previous
stage. After cooling the patient to a temperature of 28—
30 °C, the aorta was squeezed, aortotomy was performed
and cardioplegic solution was injected into the mouth of
the coronary artery, shunts and retrogradely into the cor-
onary sinus, surgical correction of valvular heart disease
was performed. Additional administration of cardioplegic
solution depended on the duration of aortic compression.

The results of the duration of artificial circulation, isch-
emia and total duration of surgery are summarized in table
1. As can be seen from the data presented in table 2, the av-
erage value of the duration of artificial circulation for group
I was 279.3+69.8 minutes, and the time of compression of
the aorta — 190.3+47.5 minutes. In the second group, these
indicators did not differ statistically significantly from the
first, but significantly exceed those in the third group. Also,
the time of artificial circulation in group III was affected by
the fact that two patients underwent bypass surgery.

As can be seen from Table 1, surgical treatment re-
quired a fairly long time of the operation itself, due to
the technical difficulties and scope of surgery. In all three
groups, a fairly long time of artificial circulation and isch-
emic heart time was recorded, which significantly exceed-
ed the critical time, which according to the literature is
120 minutes. [9].

In the third observation group, the shortest duration
of artificial circulation and the shortest time of aortic
compression were recorded. According to Student’s test,
the differences were statistically significant: in compari-
son with the I (p=0.001) and IT (p=0.001) groups. This
is due to the implementation of part of the main stage in
the third group — coronary artery bypass grafting on the
working heart, in contrast to the first and second groups.

After the operation, patients were transferred to
the intensive care unit for further treatment. The early
postoperative period was characterized by manifesta-
tions of decreased cardiac function. Signs of acute heart
failure were registered in some patients. The severity
of heart failure was assessed by the level of inotropic
support required to ensure an adequate level of hemo-
dynamics after cessation of artificial circulation and
surgery, guided by the criteria of the ESC Committee
for Practice Guidelines (2010): <3 ug/kg.min — low re-

Table 2

Duration of stages of surgical intervention in observation groups (n=93)

Group |,

Indicator

Group I, Group Il

n=42

n=36 n=15

Indicator

groups |l and Il

Total duration of operation 440,2+240,2 436,3+94,6 476,4+x121,3
Duration of artificial circulation (minutes) 279,3+69,8 268,4+64,2 179,2+38,9
Aortic compression time (minutes) 190,3+47,5 183,4+44,6 132.2+22,4

the difference between

the difference between
groups Il and 1l

the difference between
groups | and il

Total duration of operation 0,467 0,313 0,140
Duration of artificial circulation 0,242 0,001 0,001
Aortic compression time 0,276 0,001 0,001
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Table 3

Doses of inotropic support directly upon delivery to the intensive care unit,%

Group I,

Indicator Doses of inotropic support n=42

Group Il,
n=36

Group lll,
n=15

< 3 microkg/kg.min 8(19) 7(19,4) 6 (40)
3-5 microkg/kg.min 20 (47,6) 17 (47,3) 5(33,4)
6> microkg/kg.min 14 (33,4) 12 (33,3) 4 (26,6)

Table 4

Dynamics of the level of markers of myocardial damage in the study groups (units per liter)

. Reference values after cardio- Values
Indicator s . A
surgical interventions Group |, n=42 Group I, n=36 Group lll, n=15
CPK-MB 30-60 (90 at prosthetics of the valve) 110,2+80,3 99,8+71,7 80+54,3
Total CPK 90-900 2034,1+682,3 1901,1+663,2 1804+591
LDH 420-1200 597,3+157,6 599,7+140,8 634,6+240,3
ACT 6-120 122+60,2 112,7+56,5 101,1+£54,7
ALT 6-60 52,2+28,4 47,4+27 .5 44,7+21,6

nal dose; 3—5 mcg/kg.min — average, positive inotropic
effect; 6> pg/kg.min — large, which has a positive vaso-
pressor effect. Indicators of average doses of inotropic
support are given in table 2.

As can be seen from Table 3, almost all patients after
the main stage of surgery needed inotropic support. It was
found that the most frequent registration of large doses
of mimetics was registered in the I and II observation
groups, and, accordingly, the least frequent registration of
minimum doses. In the third observation group, the regis-
tration of minimum doses was typical in 40% of patients,
which was twice as high as in the first and second observa-
tion groups. Despite of the difference in the frequency of
registration of small, medium and large doses of inotropic
support between groups, statistically significant differ-
ences between groups were absent (y%=0.102).

Clinical observations of myocardial damage character-
izing the need for inotropic support were confirmed in the
laboratory by the dynamics of markers of myocardial dam-
age in the early postoperative period. The degree of myo-
cardial damage was assessed by the level of enzyme activ-
ity in the serum 12—14 h after surgery compared with their
reference values in patients after cardiac surgery (Table 4).

As can be seen from Table 3, in patients of both groups,
the level of total CPK and its CF fraction significantly ex-
ceeded the reference values of these indicators in patients
after cardiac surgery. The level of ALT, AST, LDH in the
vast majority of patients were within the reference values.
Despite the absence of statistically significant differences
for each individual marker of damage between the obser-

vation groups, the increase in enzyme levels was more pro-
nounced in groups I and II.

Heart failure, including lethal, which developed in the
early postoperative period, was regarded by us as the main
manifestation of inadequate myocardial protection. Car-
diac complications of the early postoperative period are
summarized in table 5.

The difference in the frequency of complications be-
tween the observation groups allows us to conclude that
the proposed method of myocardial protection used in the
third observation group was more effective than in the
first and second groups.

Postoperative myocardial infarction was registered in
3 patients, 2 patients of the first group and one patient of
the second group, which was confirmed by an increase in
the level of biochemical markers (see Table 5).

Intra-aortic balloon counterpulsation (IABP) was
used in 2 patients of group I and 1 patient of group II. Car-
diac arrhythmias occupied a special place among the dis-
orders of the cardiac system. The highest frequency of reg-
istration of heart rhythm disorders was registered in the
first study group. Irreversible ventricular fibrillation was
reported in 3 patients of group I and 3 patients of group
I1. Group IIT was characterized by the lowest incidence of
cardiac arrhythmias in the postoperative period.

The most significant number of complications was
the group of complications that characterized myocardial
damage and could indicate the adequacy of intraoperative
protection. As can be seen from the presented table, the
highest number and frequency of cardiac complications

Table 5

Cardiac complications of the early postoperative period,%

. Group |, Group II, Group lll, Together,
Ll 0 n=4p2 n=;6 n=:)5 rsl’=93
Heart failure I1-11l 35 (83,3) 29 (80,5) 9 (60) 73(78,4)
P/o myocardial infarction 2(4,7) 1(2,7) - 3(3,2)
Using (IABP) 2(4,7) 1(2,7) - 3(2,1)
including lethal heart failure 3(7,1) 3(8,3) - 6 (6,4)
Arrhythmia 33(78,5) 25 (69,4) 8(53,3) 66 (70,9)
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was observed in the first study group. Among the causes of
acute heart failure as the main cause of postoperative mor-
tality was observed in 4 cases, exclusively in groups I and
IT, when coronary artery bypass grafting was performed
in conditions of cardioplegic arrest. No cases of fatal heart
failure have been reported with shunt heart surgery.

CONCLUSIONS
Correction of combined multi-valve pathology with
coronary heart disease requires long-term artificial cir-
culation and ischemic heart time, which requires reliable
protection of the myocardium, which is difficult to do in
the presence of coronary artery stenosis.
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