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Pedepar

Mera. JIoCiIZKEHHA Cy4aCHUX MOMIMBOCTEH 6€3KPOBHOI TEXHIKHM XipyPriuHOIO JiKyBaHHA MiTPpaabHUX Baj ceprg (MBC) B ymoBax

IITYYHOI'O KpoBOOOiry (IIIK).

Marepianu i MmeToau. O6cTexeHo 727 nanieHTis 3 MBC. Beix manieHTiB po3MOiIimm Ha ABi IPYIU: OCHOBHY Ta OPiBHAIBHY. OCHOB-

HYy I'DYITy CKIQIH 637 MALi€HTIB, Y SKUX 3aCTOCOBYBAIM Pi3HI BAPIaHTU KPOBO3OEPEKEHHS 6€3 IIEPEINBAHHS IIPEIAPATiB KPOBi, 6€3 BU-

KOPHCTAHHA CEICEUBEPA, FEMOKOHIIEHTPYIOYHX KOJIOHOK Ta YIBIPAINBTPaIiii KpOBi; MOPiBHAIBHY — 90 IMaIli€HTiB, AKUM IEPETABAIN

MpenapaTy Kposi. ONMUCaHO METOAUKY 3a0€3IE€UEHHS aHECTE3ii Ta TEPMY3iMHNX 3aXO/iB ITi/l YacC 3aMiHU MiTPATBbHOTO KIallaHa, a TAKOXK

OCOOJIMBOCTI YIPABIiHHSA iH(Y3iHHOIO TepaIi€lo i/ yac oneparlii B ymosax IIIK.

PesynbraTH. Y IaIieHTiB OCHOBHOI I'PYITX YaCTOTA MCAAONEPAINHAX iH(PEKIINHAX YCKIAJHEHD CTAaHOBMIIA 1,2%, MOPIBHAIBHOT — 9,9%,

CEpEeIHs TPUBATICTD EPeGyBAHH Ha IITYYHI BEHTIILALL lereHiB — (6,7 £ 2,3) Ta (12,3 + 8,4) ro/| BiAIOBIZHO, CEPE/IHS TPUBAICTB I1e-

pebyBaHHsI B peaHiMarifiHomMy BijutiieHni — (58,4 + 12,4) ta (116,3 +45,2) roz BinnosigHo (p < 0,05). O6’eM iHTPAONIEPALIITHOT KPOBO-

BTPATH B OCHOBHIH I'PYIIi GyB 3HAYHO MEHIINM, HIK Y TOPIBHSUIBHIM: (261,2 + 33,8) Ta (533,1 + 131,6) M BiznosigHo (p < 0,05).

Ha Bcix eranax ornepariii Ta B mic/Is0MnepariiHoMy Nepiozii piBEHb FeMOITIOOiHy 3AIUIIABC B MEKAX KOMIICHC AT, IO BiIMOBIAaI0 6€3-

IEYHOMY PiBHIO KUCHEBOI EMKOCTi KPOBI.

BucHOBKH. BIpOBA/PKEHHA iHTPAONIEPAIIMHNX BAPiaHTiB PE3EPBYBAHHA AyTOKPOBi 6€3 BUKOPHUCTAHHA IIPENapaTiB JOHOPCHKOI KPOB,

CEJICEMBEPA TA FEMOKOHIIEHTPYIOUNX KOJIOHOK HE CYITPOBOJLKYBATIOCH 3HIKEHHAM JIOCTABKH i CIIOKUBAHHA KUCHIO Ta PO3BUTKOM JIAK-

TAT—ALU/I03Y.

VIOCKOHA/IEHA METO/IMKA AHECTE3I0IOTYHOIO 3a6€3MEYEHHS MOJIATAIA B ITPOBEACHHI iH(PY3iiHO—TPaHCDy3iHOT Tepamnii (CTUMYIIA-

11is1 /ilypesy, KOHTPOJIb BOJHOI'O OaJIaHCYy, TOEHAHHA TOCTPOi HOpMOoBoaeMiuHoi remoaumoriii (I'HI) i3 1K i 3HIKEHHA TeMOIAIIONIT 32

PaxXyHOK PETPOrpa/IHOrO 3alIOBHEHHSA OKCUI'€HATOPA ayTOKPOB'I0); BAKOPUCTAHHI METOZIiB €KC(y3ii ayTOKPOBI i IX KoMOiHaIlik, 3MiHi

TAKTUKH 1H(PY3iHHOT FEMOCTATUYHO]I TEPATIil; KOHTPOJIi EHTPAILHOIO BEHO3HOTO TUCKY (LIBT) i miATpumILi cEpeIHbOrO apTePianbHO-

T'O TUCKY (ATCP) 32 PiBHUX METO/IiB €KC(y3ii ayTOKPOBI.

BripoBa/pkeHHS ONUCAHOI METOJUKH 320€3IEYIIIO JOOPUH KITHIUHNN e(PekT 6€3 TPAHC(Y3iMHNUX YCKIAJHEHD HA TOCIITaIbBHOMY €TaIli.
KiIr090Bi C10Ba: INTYYHNIT KDOBOOHIT; METOAMKA KPOBO3OEPEKEHHA 6€3 BUKOPUCTaHHS JIOHOPCHKOI KPOBi; KOPEKITisl MiTPAILHOT Ba/IH.
Abstract

Objective. Investigation of modern possibilities of the bloodless technique of surgical treatment of the mitral valve failure (MVF) in en-
vironment of artificial blood circulation (ABC).
Materials and methods. There were examined 727 patients, suffering MVF. All the patients were divided into two groups: the main
and a comparative one. The main group have consisted of 637 patients, in whom various variants of the blood preservation without its
transfusion were applied, without application of a cell-saver, hemoconcentrating columns and the blood ultrafiltration; and a compar-
ative one group have consisted of 90 patients, to whom the blood preparations were transfused. The procedure depicted have provided
the anesthesia and the perfusion measures during operation of the mitral valve change, including as well the peculiarities of the intra-
operative infusion therapy management in the ABC conditions.

Results. In the main group of patients the rate of postoperative infectious complications have constituted 1.2%, while in a compara-

tive one — 9.9%. Median duration of stay on the artificial pulmonary ventilation have constituted (6.7 £ 2.3) and (12.3 + 8.4) hours ac-

cordingly. The average duration of stay in reanimation department was (584 + 12.4) and (116.3 =45.2) hours, accordingly (p < 0.05).

The intraoperative blood loss volume in the main group was significantly lesser, than in a comparative one: (261.2 + 33.8) and (533.1 =

131.6) ml, accordingly (p < 0.05).

On all stages of the operation and in postoperative period the level of hemoglobin have persisted in a compensation period range, what

constitutes a safe level of the blood oxygen capacity.

Conclusion. Introduction of intraoperative variants of the autologous blood reservation without application of the donor’s blood,

cell-saver and hemoconcentration columns is not accompanied with lowering of the oxygen delivery and consumption, as well as de-

velopment of lactate—acidosis.

The improved procedure of anesthesiological support consisted of the infusion—transfusion therapy conduction with stimulation of di-

uresis, the water balance control, applying combination of an acute normovolemic hemodilution with ABC, and lowering of hemodi-

lution due to retrograde filling of oxygenator by autologous blood. As well there were applied various methods of the autologous blood
exfusion and its components combinations, change of tactics in the infusion hemostatic therapy; a central venous pressure control
and support of median arterial pressure.

Introduction of the procedure depicted have guaranteed a good clinical effect without complications of transfusion on a hos-

pital stage of the patients’ management.

Keywords: artificial blood circulation; procedure of the blood preservation without application of the donor’s blood; correction
of mitral failure.
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Introduction

Transfusion of components of donor blood and its compo-
nents is, essentially, a transplantation of a foreign tissue and
is connected to the risk of developing diverse reactions after
the transfusion and to the immunological and non— immune
complications [1, 2]. There is a risk of contracting infectious or
viral diseases (hepatitis, AIDS, cytomegalovirus, syphilis, trans-
fusion mononucleosis, alaria, and others), which numbers
grow every year [3]. The fact of immunosuppressive effect of
allogeneic transfusions on the recipient has been proven [4].
Clinicians have been facing ethical and legal problems more
and more often, lately, connected to patients’ refusals of al-
logeneic transfusions due to either religious beliefs or doubts
regarding safety or components of donor blood.

It should also be noted the low functional efficiency of the
donor erythrocyte mass in connection with the sequestration
of 25-30% of transfused erythrocytes and a reduced content
of 2,3—diphosphoglycerate in them (2,3—-DPG). In this con-
nection, hemoglobin, although it adds oxygen, but gives it
to tissues rather weakly. That is why transfused donor blood
only slightly improves oxygen transport to tissues. In this re-
gard, the question raised in this article regarding the possibil-
ities of bloodsaving technologies is extremely relevant [5 — 8.

Objective. The purpose is to study the modern possibilities
of bloodless technique of surgical treatment of mitral heart dis-
ease (MIA) in conditions of artificial blood circulation (SHK).

Materials and methods

It was possible to completely abandon the use of donor
blood and its components throughout the entire hospitaliza-
tion period for all 627 patients, from 01.01.2000 to 01.01.2017.
Thanks to the developed by us blood—saving technologies
which very used in the department of surgical treatment of
acquired heart deseases in the NICVS AMS, utilized during
surgical treatment of acquired valvular pathology in condi-
tions of artificial circulation. In this group of patients, nether
hemoconcentration of blood cells nor cell-savers were used.

All studied patients were divided into 2 groups: main
group— 627 patient with mitral malformations, who had sur-
gery with without the use of donor blood preparations and
its components. Different kinds of bloodsaving methods were
used in this group, and no preparations of donor blood and its
components were done at all stages of postoperative period.

The comparison group— 90 patients with the same pathol-
ogy, who did not use any bloodsaving techniques and the pa-
tients used donor blood and its components both in the in-
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Venous reservoir

Deposit of perfusate in the CPB pump from the venous trunk
during perfusion.
Bloodsaving option “C”.

tra— and postoperative period. The main group consisted of
627 patients, including 237 (37,4%) men and 390 (62,6%) wom-
en from 18 to 70 years old, average age is (54,3 £ 9,2) years old.
The comparison group consisted of 90 patients, including 40
(44,4%) men and 50 (55,6%) women from 18 to 70 years old
average age (47,6 £9,3) years old. All of them had corrections
of MM under conditions of AC.

In 398 (63,5%) patients of the main group, asin 71 (78,9%)
patients of the comparison group, a procedure of placing an
isolated mitral valve prosthesis (Prosthetic Mitral Valve or
PMV) prevails, without accompanying procedures.

In the main group, methods were developed and imple-
mented that aimed at bloodsaving technologies. Careful mon-
itoring of hemodynamics as well as an evaluation of gas states
were conducted, to rule out any complications at all stages of
an operation.An important element in the main group was the
stimulation of diuresis, which started with the start of the op-
eration at a dose of 1 mg/kg of furosemide and (0.15 - 0.3) g/
kg of mannitol. The following administration was performed
intravenously for half an hour at an initial anesthesia. If the
hematocrit was more than 0,4, then it created an opportuni-
ty blood deposition on citrate before the beginning of the ar-
tificial circulation (bloodsaving option “A”).

Therefore, in 297 (47,5%) patients it was possible to deposit
blood on citrate at a dose of 400 ml or more before the begin-
ning of the AC, replenishing the volume with a 10% solution
of Amylum hydroxaethylicum to blood 1: 1 (bloodsaving op-
tion “A”). Reservation of autoblood in the preperfusion stage
was (465.2£119.9) ml, ie. (11.4 £ 3.2)% of the volume of cir-
culating blood (VCB). After autoblood effusion, hemoglobin
decreased from (139.2+15.2) g/1to (1294 +15.3) g /1 he-
matocrit — from 043 +0.03 to 0.38 + 0.04, and the protein —
from (73.2+6.7) g /1to (59.2+7.2) g /1, which was safe and
did not significantly reduce the oxygen capacity of the blood.

After aortic cannulation, a procedure called retrograde au-
tologous priming (RAP) was performed in 96 patients (blood-
saving option “B”). This was possible with stable hemodynam-
ics, with a patient weight of 80 kg and more and at a hema-
tocrit value (in the last analysis) of at least 0.36. Meanwhile,
heparinized blood was collected from the CPB pump arteri-
al line, in which the patient’s blood was collected in the oxy-
genator reservoir, displacing the original bloodless perfusate
collected by the perfusiologist in a separate reservoir.

The main goal of this stage is to minimize the hemodilution
value after the start CPB by filling up the CPB pump reservoir
with the patient’s own blood. This procedure is performed
under strict hemodynamic control for approximately 9 — 10
minutes, that is why the use of any drugs that significantly
lower AP (such as propofol), should be ruled out at this stage.

Before blood test the beginning of CPB determined a he-
matocrit of at least 0.4 and with a patient weight of at least
80 kg, then at the start of the perfusion and the presence in
the oxygenator of a level of more than 1500 ml it was possi-
ble to perform the option “C” autoblood reservation (Figure).

This procedure was performed seperatedly in 84 patients
and in 201 patients in combination with other options — “A”
or “B”.

At the same time, through the venous port of the oxygen-
ator, the autoblood perfusate exfusion was (472.8 + 128.3)
ml (10.3 = 3.4)% of the bcc calculated volume (4.3 £0.5) L.

After autoblood effusion at this stage, hemoglobin de-
creased from (134.5+10.2) g /1to (97.3+11.8) g/I, hema-
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tocrit — from (0.39 = 0.03) to (0.29 + 0.03), and the protein
from (70.8 £6.2) g/l to (55.5 £4.5) g/1, which was safe and
did not significantly reduce the oxygen capacity of the blood.

Thus, the maximum discharge of autoblood at the stages
of the operation was 1427.2 +413.7 ml (28.2 + 6.7)% of blood
volume circulation) with the variant “A + B + C”, and the min-
imum with isolated variants of “A” (403.7 £ 92.7) ml and “B”
- (462.8+135.8) mlL

The most widely used as a method of exfusion in 293 (46.7%)
isolated patients, or in conjunction with other methods exfu-
sion in 538 (85.8%) patients was the option “A”. Isolated op-
tion “C’ was used on 70 (11.2%) patients.The backup options
“B” and “B + C” did not find a proper application in isolation.

All operations were performed under conditions of CPB
and moderate hypothermia (32 — 35 °C). Myocardial pro-
tection was carried out on the basis of a modified crystalloid
solution of St. Thomas with the addition of 22.0% autoblood,
as well as a solution of Custadiol. Administering cardioplegia
typically performed by applying a retrograde cardioplegia in
combination with external cooling heart.

During the CPB, the following parameters were monitored:
coagulogram, blood gas analysis (PaO2 100-300 mm Hg),
SvO2, plasma electrolytes, glucose and lactate, hemoglobin,
hematocrit, protein), depth of anesthesia, diuresis (200 ml /
hr) with hemodilution, temperature, CVP (negative), mean
BP (50 — 90 mmHg).

After completion of the correction of the defect and
stopping the apparatus, the remaining contents of the CPB
pump reservoir were returned to the patient, filling the BCC
under strict control of the hemodynamics, keeping the preload
in the maximum physiological limits. Typically, at this stage is
actively used izoket (0.5 mkrg/kg/min) in order to compensate
for the maximum aortic trunk perfusate from the oxygenator
to the patient. If this procedure is limited in its capabilities, the
remaining perfusate of the oxygenator was going into the vials,
then immediately poured to the patient. Irreversible blood
loss at this stage (the remainder in the CPB pump reservoir)
of the operation was minimized to 20—25 ml. Careful surgical
hemostasis was carried out at all stages of the operation.

The time of CPB was (96.2 + 20.4) min, the time of clamp-
ing of the aorta was 62.3 = 15.5 min. in the main group, and
it was (96.5 + 14.2) min. and (62.3 + 15.2) min. (p > 0.05) in
the comparison group.

One of the principles of bloodless surgery with CPB is the
absence of pronounced hemodilution at all stages of performing
a correction. This allowed to maintain the water balance of
the water balance of the liquid prior to perfusion within O +
300,0, pouring Amylum hydroxaethylicum only 10% at a dose
of about 400 ml (as replenishment for blood sampling) and
leaving almost zero water balance by the end of the operation.
It is very important to minimize the water preload in the
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preperfusion stage. In most cases, 10% solution of 400 ml Amylum
hydroxaethylicum was quite enough for this purpose.

At the stage of artificial circulation and at the end of perfu-
sion, the water balance the liquid was not more than +1500.0
ml, and at the end of the operation, due to active diuresis, the
fluid balance was usually reduced to zero. The protamine sul-
fate was administered at the calculated dose. To improve he-
mostasis, gordox was administered at the end of the opera-
tion at a dose of 20 000 — 30 000 units/kg of weight, and ep-
silon—aminocaproic acid 200 mg/kg, as well as etamzilate at
a dose of 30 mg/kg.

Results

The absence of allogeneic transfusions in the patients of
the main group contributed to a reduction in the number
of postoperative infectious complications in relation to the
comparison group from 9,9% to 1,2%, and the duration of
stay on artificial ventilation from (12,3 + 8,4) hours to (6,7 +
2,3) hours. The length of stay in the intensive care unit de-
creased from (116.3 + 45.2) hours to (58.4 £ 12.4) hours (p
<0.05). Thus, the proposed methods of bloodsaving allowed
to improve the results of surgical correction of mitral defects
in the main group.

Reduction of intraoperative blood loss is one of the main
tasks of bloodless operations. In the course of the compara-
tive analysis of the volume of intraoperative blood loss, we
found out that in the main group these indices were signifi-
cantly less than in the comparison group: 261,2 + 33,8 ml and
533,1+131,6 ml (p <0,05) . Data on the volume of blood loss
are presented in Table 1.

In the comparison group, donor blood and plasma were
used at all stages of the operation in 90 (100%) patients and
in the intensive care unit in 48 (53,3%) patients. At the same
time, in the comparison group, 24052 ml of erythrocyte mass
were transfused in the operating room, which is 267.2 ml per
person, and 30585 ml of fresh frozen plasma, which also cor-
responds to 340 ml per person. A total of 32317 ml of eryth-
rocyte mass were used in this group, which in terms of 359
ml per patient and 44510 ml of fresh frozen plasma, which
translates into 495 ml per patient.

An important criterion for the oxygen capacity of the blood
was the level of hemoglobin at the correction stages. The dy-
namics of changes in hemoglobin indices at all stages in both
the main group and in the comparison group is presented in
Table 2.

As follows from the data of Table. 2, in all groups at all stag-
es of correction, the hemoglobin value was adequate and cor-
responded to the safe level of oxygen capacity of blood, as ev-
idenced by the absence of multi—organ failure and clinical-
ly significant complications at the hospital stage. There were
no lethal cases in the analyzed groups at the hospital stage.

Table 1. Intraoperative blood loss in cardiosurgical patients and drainage exudation in ICU

M("’r:’:‘zgzr;’)“p % of BCC C°mp‘;;a=t;‘8°-) e % of BCC
Intraoperative blood loss (ml) 185,5+34,4 4,10,6 421,1+83,5* 8,9+1,8
Exudation by drainage (ml) 75,7+39,4 1,340,5 112,0+48,1 2,3+1,0
Total (ml) 271,2+33,8 5,4£1,5 533,1+131,6* 11,242,8
* — p<0,05
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Table 2. Dynamics of changes in Hb (g/1) in the reservation and comparison groups at all stages
Stages

Option «A» (n=293) 135,5+16.0  130,5+16,8  96,2+16,0* 90,2+13,7  108,3+14,4* 1155+18,9*  110,9+13,0
Option «A+B» (n=46) 131,2+15,3 128,7+16,6 99,5+11,2* 95,1+12,2 115,4+9,7* 128,4+16,9* 107,0+18,0
Option «A+C» (n=143) 139,8116,1 132,24+14,8 99,5+11,9* 95,1+11,8* 109,5+11,9* 127,2+16,0* 110,8+13.1
Option «A+B+C» (n=56) 140,4+12,1 131,3+15,9 103,1+14,6* 96,149,2* 116,3+9,8* 131,5+18,6* 120,0+10,9
Option C» (n=70) 133,8+11,8 133,9+17,6 98,7+10,5* 93,4+10,4* 110,4+8,1* 124,6+19,5* 109,1+11,1
Comparison group (n=90) 136,0£15,7 130,1+11,7 90,1+12,5 87,2+11,4 102,9+12,0 111,149,8 111,8+14,7

Discusion

Routinely introduced into clinical practice the above—de-
scribed technique of bloodless surgery in MIT compensation
under CPB allowed us to get a good clinical effect, without
transfusion complications during hospital stay. The probabil-
ity of its use is reduced in patients with a weight of 60 kg or
less, the presence of anemia (hemoglobin 110 g /L and less)
and in the older age group (65 years and older). With suffi-
cient caution should be used bloodless technique in patients
with multiple organ failure, the initial significant brain dam-
age after previous impaired cerebral circulation.

The criterion indication for reserving intraoperative autol-
ogous blood during surgical correction operations mitral de-
fects under CPB are:

a) anamnestic — no history of anemia and withdrawal of
drugs that affect blood clotting 7 days before surgery;

b) initial laboratory parameters: hemoglobin > 120 g /1,
hematocrit > 40, platelets > 170 x 109 /1, erythrocytes > 4,0 x
102 /1, protein>60g /1;

¢) indicators of hemodynamics after the initial anesthe-
sia: CVP 24 mm Hg.t. and mean BP > 90 mm Hg, with initial
bcc>44+0.71

The applied variants of intraoperative redundancy of auto-
blood in surgical correction of mitral defects in conditions of
infarction in complex with other methods have shown their
effectiveness, which made it possible to abandon the use of
donor blood and its components. The most optimal indicators
were observed with the “A + B + C” reservation option and a
statistically significant increase in the platelet count at the time
of discharge was 20.4% compared to baseline data (p <0.05).

Exfusion of blood in the volume of 10-29% of the bcc
during surgical correction of mitral heart defects in CPB con-
ditions does not lead to a reduction in oxygen delivery and
consumption and the development of lactic acidosis. The he-
modynamic parameters remained stable.

Indices of BGA of autoblood collected on glucuricide are
much better than BGA of donor blood. In the exfused au-
toblood, as a result of leaving the vascular bed and entering
non-physiological storage conditions in a sodium citrate—
based medium, as in donor EB, primary abnormalities occur
that differ sharply from the physiological norm. Perfuzate re-
served after heparinization in a container without citrate an-
ticoagulant is stored in more physiological conditions. The
absence of allogemotransfusions in the patients of the main
group contributed to a reduction in the number of postop-
erative infectious complications from 7.7% to 1.2% relative to
the comparison group.

The duration of mechanical ventilation and the length of
stay in the ICU in the main group relative to the comparison

group decreased (p <0.05). All these indicators and a signifi-
cant decrease in intraoperative and postoperative blood loss
in the main group relative to the comparison group improved
the results of surgical correction of mitral defects.

Conclusion

The blood soving methods of during open heard surgery
was improved:

— for infusion—transfusion therapy (stimulation of diure-
sis, control of water balance, combination of ONG and CPB,
and reduction of hemodilution due to autograft retrograde
filling of the oxygenator);

— perfection of autoblood exfusion methods and their com-
bination, change in the tactics of infusion hemostatic therapy;

— monitoring of CVP and maintenance of MAP with various
methods of autoblood exfusion — all this increased the quali-
ty of surgical treatment of MD in conditions of CPB.
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