DIAGNOSTIC AND TREATMENT

COMPARATIVE EVALUATION OF A CONTROLLED
CLINICAL TEST OF APPARATUS INTRAOPERATIVE
REINFUSION OF BLOOD COLLECTED FROM

THE PLEURAL CAVITY UNDER SLOW AND FAST
MODES

Chyngysheva Zh.A., Tilekov E.A., Turdusheva D.K., Turdiev U.M., Nazarbekov D.K.,
Kubanychbekova A.K.

I.K. Akhunbaev Kyrgyz state medical academy, Bishkek, Kyrgyz Republic

Abstract

Objective. An analysis of the study, in the mode of fast and slow blood exfusion, controlled clinical trials
showed that the number of platelets was significantly reduced.

Material and methods. We have conducted a series of researches in 44 patients with cavitary blood loss,
which is 34.3% of the total number of the examined patients (n-128), for whom an IOBR apparatus technology
was used. The studies were also conducted during the surgery in the first 2 hours.

Results. Controlled clinical trials (CCT) have shown that blood exfusion after intraoperative blood reinfusion,
the degree of destruction of erythrocytes and leukocytes with slow blood exfusion is 35%, and with fast - 48%.
Osmotic resistance is reduced by 3 times. With rapid hardware exfusion, blood hemolysis is more than 28%,
which should be taken into account when performing hardware intraoperative blood reinfusion. Controlled clinical
trials have shown that the faster the machine exfusion is performed, the greater the decrease in protein and
bilirubin content. In the blood collected in the mode of rapid apparatus exfusion, a higher concentration of K +,
residual N and urea is noted. Controlled clinical trials have shown that platelet counts are significantly reduced,
especially when using a rapid blood collection regimen. Against this background, the process of aggregation is
reliably slowed down, and with a fast mode of blood collection - 2 times in comparison with the control. Plasma
recalcification time is reliably reduced by 40% when using a high-speed blood collection mode in comparison with
the control values, which is almost 3 times higher than when using slow blood aspiration.

Conclusion. The article provides an analysis of scientific research, CCT, experimental control, clinical control
and practical work. The work is interdisciplinary in nature, written at the intersection of surgery and anesthesiology,
to increase the effectiveness of emergency surgery and anesthesiology-resuscitation in critical abdominal and
luminal blood loss based on the optimization of intraoperative infusion-transfusion therapy.

CpaBHMTeﬂbHaﬂ OLleHKa KOHTpOJIupyemoro KnmHU4eckoro ncnbitaHusa annapaTHoﬁ

MHTpaonepaLuoHHOW peuH(y3nMmn KpOBU, COGPaHHON M3 NNeBpanbHON NONOCTH
B YCNOBUAX MEAEHHOrO U BbICTPOro peXxMMoB
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Ky6aHblub6ekoBa A.K.

Kbiprbi3ckas rocygapcTBeHHas MEQULIMHCKas akagemus
nm. U.K. AxyHbaeBa, I. bulukek, Kbiprbiackas Pecnybnumka

AHHOmMauyus

Lenb. AHanua usyyeHus, 8 pexume b6bicmpol u MeOneHHOU 3KCey3uu Kposu, KOHMPONUpyeMble
KMUHUYeCKUE UCMbimaHusi MoKasanu, Ymo Konuyecmeo mpomboyumog 00Cmo8epHO CHUXaemcs.

Mamepuan u memoOdbl. Hamu nposedeHa cepusi uccredoeaHuli y 44 6onbHbIX C MOJ0CMHOU
Kposoromepeu, 4Ymo cocmaernsem 34,3% om obwezo yucna obcnedosaHHbix 60mbHbIX (n-128), y Komopkix
MpUMeHsnack anmnapamHasi mexHonoeausi UHmpaonepyuoHHolU peuHgysuu kposu (MO PUK). UccnedosaHus
makxxe MposoouUIUCHL 80 BPEMST OlepayuU 8 repable 2 Yaca.

Pesynbmamei. KoHmponupyembsie KrnuHuyeckue ucribimanus (KKW) mokasanmu, 4mo aKcgbysusi Kposu
nocne MO PUK, cmeneHu paspywaemMocmu 3pumpoyumos U nelkoyumos npu medneHHoU 3Kcehy3uu Kposu
cocmasnsiem 35%, a npu 6eicmpoll — 48%. Ocmomuyeckas pe3ucmeHmMHOCMb CHUXaemcs 8 3 pasa.
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Tyiiin ce3pep

6aKbinaHbasnbl KNUHUKanbIK CbiHamanap,
annapammalK UHMPaonepayusbik KaH
PEUHGhY3USICbI, OKIEeKan KybICbl

pu 6icmpod annapamHoU 3Kcghy3uu 2emonu3 Kpogu cocmaernsem bonee 28%, Ymo credyem y4yumeieams
MpuU 8bIMOAHEHUU arnapamHoU uHmpaonepayuoHHoU peuHgysuu kposu. KKW nokasanu, 4mo yem bbicmpee
8bIMO/IHEHa annapamHasi 9Kcghy3usi, meM 3HayumenbHee CHUXEHUE coOepxaHusi benka u bunupybuHa. B
Kposu, cobpaHHoU 8 pexume bbicmpol annapamHoU 3Kcghy3uu ommedaemcsi 6onee 8bicokasi KOHUEHmpayusi
K+, ocmamoyHoeo N u modesuHbl. KKV nokasanu, ymo konuyecmeo mpombouumog 00CmosepHO CHUXaemcs,
0COBEHHO MpU UCMoMb308aHUU bbicmpoeo pexuma cbopa Kposu. Ha makom choHe npoyecc aspezayuu
0docmosepHo 3amedrnisiemcs, npudem npu 6bicmpomM pexume cbopa Kposu - 8 2 pasa 8 CPasHEHUU C
KoHmpornem. Bpemsi pekanbyucukayuu nnasmbl 0ocmosepHo ymeHbwaemcsi Ha 40% npu ucnonb3o08aHUU
8bICOKOCKOPOCMHO20 pexuma cbopa Kposu 8 CPaBHEHUU C KOHMPOIbHLIMU foKasamesnsmu, Ymo nodmu 6 3
pasa eblle, Yem npu npuMeHeHuUU MedneHHoU acnupayuu Kposu.

3akntoyeHue. B cmambe 0aHO aHanu3 Hay4HbIX u3bickaHul, KKW, akcrnepumeHmanbHO20 KOHMPOIS,
KUHUYECKO20 KOHMPOJIS U npakmuyeckoli pabomel. Paboma umeem MexOucuuniuHapHbIU Xxapakmep,
HamucaHa Ha cmblke Xupypeuu U aHecmesuosioauu, MosbicUms pesyibmamusHOCMb SKCMPEHHOU Xupypauu u
aHecme3uonoauu-peaHuMamosnoauu npu KpUMUYeCKUX MOIOCMHbIX U MPOCEEMHbIX KPOBONOMEPSIX Ha OCHO8e
onmumu3sayuu UHMpaonepayuoHHOU UHEY3UOHHO-MPaHCEy3UOHHOU mepanuu.

Basy xaHe Xbingam pexumaep xargaubiHaa nneBpa KybICbIHAH XUHanNFaH

KaHHbIH annapaTTbiK MHTPaonepaunanbIK peuHpy3uaCbIHbIH 0aKbINaHaTbIH
KNUHUKanbIK CbiIHaMacblH canbiCTbipManbl 6aranay

UbiHrbiwesa X.A., Tunekos 3.A., Typaywesa [1.K., TypgueB Y.M., Hazap6ekoB [.K.,
Ky6aHbiu6ekoBa A.K.

N.K. AxyHGaeBa atbiHaarbl KbipFbl3 MEMIEKETTIK MEQMLIMHA aKadeMUSICh,
Biwwkek K., Kelpfei3 Pecnybnukacsl

AHOamna

Makcamsbi. KaHHbiH XblnOam xeHe b6asy 9Kchy3usickl pexumiHoe xypeisineeH 3epmmeydi manday,
baKblnaHbarbl KIUHUKanbiK 3epmmeynep mpombouummep caHbiHbIH alimaprbikmad asaliFaHbIH Kepcemmi.

Mamepuan xoaHe adicmep. bi3 Kybicmbik KaH xofanmybl 6ap 44 Haykacma 6ipkamap 3epmmeyrnep
XKypei3dik, 6yn mekcepineeH HaykacmapObiH Xannbl caHbiHbiH 34,3%-bI (n-128), onap uHmMpaonepauusnbIK KaH
PeUHGy3usiCbIHbIH annapammblk mexHomnoausicbiH (MO KPAT) natidanaHObl. AnFawkbl 2 caramma onepayusi
KesiHOe e 3epmmeynep Xypai3inoi.

Hamusxenep. baxbinaHb6anbi knuHukanbik cbiHamanap (BKC) MO KPAT-maH KeliH KaHHbIH 3KCQhy3UsChl,
KkaHHbIH bGasly aKkcgy3usichl Ke3iHOe apumpouummep MeH neltkoyummepdid xoubiny Ospexeci — 35%, an
KblnO0am KaH aKcebysusicel ke3iHOe 48% ekeHiH kepcemmi. Ocmocmbik me3imiinik 3 ece a3asdbl. Xbindam
annapammbiK 9Kchy3usi KesiHOe KaHHbIH eemonusi 28%-0aH acadbl, byn annapammbik UHMpaonepayusbIK KaH
PEeUHy3UsIChIH Xypaidy KesiHOe eckepinyi kepek. BKC annapammbik aKkchy3usi HeFypribIM Xblrdam opbiHOaca,
aKybI3 MeH bunupybuH MenwepiHiH asarobl COFypIbIM XofFapbl 6onambiHbIH kKepcemmi. XKbindam annapammaik
3KCehy3usi pexxumiHOe XuHasnraH kaHoa K+, kandblk N xeHe HecenHapliH orapbl KOHUeHmpauusicbl batkanaosb!.
EKC mpombouummep caHbiHbIH alimapribikmall asalraHbIH Kepcemmi, acipece Xbidam KaH XuHay PeXuMiH
nati0anarraH ke30e balikandbl. OcbiHbIH asicbiHOa agpe2ayus npoueci aimaprsikmat 6asynatiobl, an kaH anyobiH
Xblridam pexumiHoe - bakbinaymeH canbicmbipraHda 2 ece basynaliobl. bakbinay MeHOepiMeH carnbicmbipraHOa
JKOFapbl Xbl10amObIKMbl KaH XuHay pexumiH natidanaHraH ke30e nna3MaHbl Kalma Karbyughukayusiiay
yakbimbi aimapnbikmat 40%-ra KbickapaObl, 6y KaHHbIH b6asly acrupayusichiH natdanaHraH keadezioeH 3 ece
0epriiK XoFapbl.

KopbimbiHObl. Makanada fbiibiMu  3epmmeynep, BKC, akcriepumeHmmik 6akbliay, KaUHUKambIK
bakblriay XeHe npakmukasblK Xymbicmapra manday xacanfaH. Xymbic uHmpaonepayusisibiK UHQhY3UOHObI-
mpaHcghy3uoHObI mepanusiHbl OHMaunaHObIpy HeaisiHOe KybICmbIK MEeH XapblK apasblK KaH Xoraamy Ke3iHoe
Jxedes Xupypausiiblk XoHE aHecme3uono2usifibiK-peaHuUMamono2usibiK muimoiniaiH apmmaipy MakcamblHOa
XUpypausi MeH aHecme3uosI0_UsIHbIH MOFbICIHOA XaabliFaH MeHapasbIk cunamka ue.
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According to a number of authors, a decrease in
fibrinogen and the number of platelets is apparently
connected with their consumption during clotting in the
cavity, and partly - with destruction in the aspiration
system [2-4, 5-7, 9-10]. Meanwhile, an increase in
thromboplastic activity, probably, on the one hand, is
a consequence of the ingestion of tissue factors from
the tissues damaged during the intervention into the
collected blood, and on the other hand, it may be the
result of hemolysis [1, 8-10].

An extensive experience in the use of
intraoperative blood reinfusion (IOBR) apparatus has
been accumulated in the national surgical practice.
Kobzeva E.N. (2002) has developed a differentiated
tactics of intraoperative fractioning of cavity and wound
autoblood [6]. Kobzeva E.N. notes that the electronic
microscopic studies of Nunaeva E.S. (1997) showed
that erythrocytes used for IOBR have a method of
apparatus processing, have normal structural and
functional properties, which makes them capable of
full functioning after IOBR [6].

Purpose

Comparative characteristics of the results of the
following studies performed from the perspective of the
controlled clinical trials (CCT):

1) experimental control (EC) - examination of

the blood collected from the pleural and abdominal
cavities before and after instrumental intraoperative
blood reinfusion (IOBR) in conditions of simulating
injuries to the abdomen and chest in animals with
the corresponding formation of hemothorax and
hemoperitoneum;

2) clinical control (CC) - examination of the blood
collected from the abdominal and thoracic cavities
before and after an IOBR apparatus in patients with
injuries and wounds of the chest and abdomen with
the corresponding formation of hemothorax and
hemoperitoneum.

Material and methods

We have conducted a series of researches in 44
patients with cavitary blood loss, which is 34.3% of
the total number of the examined patients (n-128),
for whom an I0BR apparatus technology was used.
The studies were also conducted during the surgery
in the first 2 hours. The breakdown into clinical groups
is shown on Table 1. As shown on Table 1, rapid mode
of collection of the outflowing blood was used in 18
(40.9%) patients (group A), and slow mode (group
B) was used in 26 (59.1%) patients. Moreover, 18
patients represented the clinical group for evaluation
of physical-chemical state of the blood from the pleural
cavity, while 26 - from the abdominal cavity.

Groups Clinical control n,%

Blood suitability evaluation

A Evaluation of physicochemical state of blood aspirated from | 18 40,9%
the pleural and abdominal cavities in a slow mode

B Evaluation of physicochemical state of blood aspirated from | 26 59,1%
the pleural and abdominal cavity in a rapid mode

IOBR effectiveness evaluation

C Evaluation of the effectiveness of IOBR against the background | 26 59,1%
of slow exfusion of blood from the cavities

D Evaluation of the effectiveness of IOBR against the background | 18 40,9%
of rapid exfusion of blood from the cavities

*JOBR - intraoperative blood reinfusion
CC - clinical control

OBR effectiveness evaluation was conducted in
all 44 patients in whom the blood from the cavities
was collected in various modes. Moreover, under the
conditions of rapid mode (group C), the evaluation
was conducted in 18 (40.9%) patients, and under the
conditions of slow mode (group D) - in 26 (59.1%)
patients.

We have developed the simplest apparatus IOBR
technique. The device consists of a programmable
time relay connected to a micro-vibration compressor
and a suction unit. The compressor has knobs for
adjusting the degree of vacuum generation. The
compressor, from its part, is connected to a sealed,
graduated sterile blood collection container.

The device works as follows: the free end of the
line is connected to the tip, with a help of which the
surgeon aspirates the blood that has poured into
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the chest or abdominal cavity during the surgery.
The specified modification consists in the fact that a
calibrated siliconized vessel with a capacity of 1000 ml
and connected to a vacuum aspirator is used to collect
blood.

The aspirated blood flows into a graduated
reservoir with a blood stabilizer. For general practice,
we recommend using the traditional TSIPK ampoule
with TSOLIPK-7b. When using modern disposable
systems for intravenous infusion, blood is sufficiently
reliably filtered and returned by gravity into the
patient’s vein.

Results and discussion: Table 2 shows the
dynamics of the morphology of the blood collected
from the chest cavity at slow (1st group) and rapid (2nd
group) modes.

Table 1.

Clinical groups for evaluation
of physicochemical state of

the blood collected from the
abdominal and pleural cavity
(A, B), as well as evaluation

of the effectiveness (C, D) of
IOBR in conditions of rapid and
slow blood collection for IOBR
(n-44)
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Table 2.
Parallels of clinical control (CC) Control Indicators Baseline 1st group 2nd group
and experimental control (EC) B o
of hemographic parameters at Er. 3,310,8 2,840,2 2,30,3%
different blood aspiration for
Cl 0,7+0,02 0,5+0,02 0,5+0,04*
IOBR
CcC Hb 66,2+5,5 54,4428 51,042,2%**
Ht 32,2422 31,5+2,2* 29,542, 1% **
Leuk. 4,8+0,2 4,2+0,1* 4,2+0,2*
Er. 3,540,3 2,8+0,1* 2,2+0,2* **
Cl 0,8+0,01 0,6+0,01 0,5+0,02*
EC Hb 98,6+7,4 80,1+£3,6* 56,3+5,5%,**
Ht 30,2+3,1 20,2+2,0* 14,842,2% **
Leuk. 6,610,4 3,410,2* 2,5+0,1*,**
Note: * - reliable in comparison with baseline level;
** - reliable in comparison with the 3rd group
As shown on Table 1, in both EC and CC, the Thatis, in the 2nd group it is more noticeable than in
number of Er. in the 2nd group decreases more the 1st group. According to EC data, the number of
significantly than in the 1st group (P <0.05). In CC leukocytes decreases in the 1st group by almost half,
and EC, similar dynamics are observed for Cl, Hb, and in the 2nd group - almost threefold (P <0.05 and P
and Ht. The value of all indicators of hemogram in the  <0.05). According to CC, the decrease in leukocytes in
2nd group is reduced in comparison with those of the  the 1st and 2nd groups respectively is 0.8 times.
1st group. Thus, for example, in EC, the Ht indicator in Table 3 shows the physical-colloid characteristics
the 4th group is 2 times less than the baseline value  of the blood collected from the chest cavity, depending
(P <0.05). In CC, the gradient of the decline in this  on the speed of its apparatus exfusion (slow and rapid
indicator is slower, but the trend remains as in EC. modes).
Table 3. Control Indicators Baseline 1st group 2nd group
Parallels of clinical control
(CC) and experimental control Osm. resist. Er. (%) 0,8+0,01 0,7+0,01* 0,3+0,02*
(EC) of physicoloid parameters
at different blood aspiration CcC Hemolysis,% to total Hb 3,1+0,4 8,2+0,02* 10,8+0,3* **
rates for IOBR
Free Plasma Hb, mg% 1,0£0,01 6,6+0,6* 10,4+1,0%,**
Osm. resist. Er. (%) 0,840,003 0,6+0,02* 0,4+0,02*
EC Hemolysis,% to total Hb 6,3+0,3 8,8+0,07* 12,3+1,2***
Free Plasma Hb, mg% 3,3+0,03 7,7+1,1* 31,242,5%**

Note: * - reliable in comparison with baseline level;
** - reliable in comparison with the 3rd group

As shown on Table 3, in EC, osmotic resistance of
erythrocytes during apparatus exfusion decreases: in
the 1st group - by 1.5 times, and in the 2nd group - by 2
times (P <0.05 and P <0.05). The specific gravity of free
plasma Hb significantly and sharply increases in both
groups (P <0.05). Meanwhile, in a comparative aspect,
the increase in free Hb in CC is less pronounced than
in EC.

Thus, in EC, blood hemolysis with a slow mode
of exfusion (group 1) is 8.8 + 0.07%, and in the 2nd

group - 12.3 £ 1.2% (P <0.05 and P < 0.05). In CC,
8.2 £ 0.02% and 10.8 + 0.3% (P <0.05 and P <0.05)
respectively.

Thus, the specific gravity of destruction of the
blood corpuscles during rapid mode of apparatus
blood exfusion reaches 48% in EC and 35% in CC.

Table 4 shows the dynamics of the content of
protein and its fractions in blood collected from the
pleural cavity for IOBR at slow (1st group) and rapid
(2nd group) modes.
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Control Indicators Baseline 1st group 2nd group
Protein 54,2+6,6 50,2+2,2* 43,242,0%**

Albumen 30,246,2 42,5+2,3* 32,8+6,6

e Globulin 42,5422 58,8+2,5* 55,3+3,8*
A/G ratio 1,0+0,05 0,7+0,01* 0,6+0,05***
Protein 59,2441 53,4+3,3* 41,615,1%**

Albumen 41,4+3,9 40,045,1* 33,5+2,8
= Globulin 59,2+8,1 59,414 ,4* 65,9+3,6*,**
A/G ratio 0,7+0,01 0,6+0,01* 0,5+0,05***

Note: * - reliable in comparison with baseline level;
** - reliable in comparison with the 1st group

As shown on Table 4, in EC, the decrease in the
concentration of the total protein, as well as its albumin
fraction, is more pronounced in the 2nd group (P <0.05
and P <0.05). In CC the situation is the same (P <0.05
and P <0.05). Such dynamics is also typical for the
albumin content, both in EC and CC. Moreover, the
gradient of the decrease in this fraction of protein in

plasma is more pronounced in the 2nd group, that
is, during rapid mode of aspiration of cavity blood (P
<0.05 and P <0.05).

Table 5 shows the dynamics of a number of
biochemical parameters of the blood collected from the
chest cavity at slow (1st group) and rapid (2nd group)
collection modes.

Control Indicators Baseline 1st group 2nd group

Bilirubin 15,312,4 18,8+1,2* 21,5+2,2* **

Residual N 19,3+1,01 28,2+1,5* 33,412,1%**

cC Urea 4,8+0,4 25,8+2,6* 36,2+2,0%,**
Na** 140,245,5 142122 145+3,1
K* 4,1+0,2 5,0+0,1* 5,0+0,3*
Bilirubin 5,2+0,3 5,610,4 5,2+0,1

Residual N 31,419,2 33,6+2,3* 56,216,2* **

= Urea 8,2+0,9 23,6+251* 66,7+7,7***
Na* 144,5+3,8 13618,8 144+5,9

K* 5,1+0,3 5,3+0,1* 5,9+0,3***

Note: * - reliable in comparison with baseline level,;
** - reliable in comparison with the 1st group

As shown on Table 5, in EC, the concentration
of bilirubin is practically the same in the compared
groups, while the residual N and blood urea increased
several times in comparison with the baseline values
(P <0.05 and P <0.05). Moreover, in the 2nd group, a
similar tendency is more pronounced than in the 1st
group.

In CC, there is a tendency to an increase in the
concentration of bilirubin. In particular, in the 1st group

upto 18.8 + 1.2 mmol/L and in the 2nd group - up to 21.5
+2.2 mmol/L (P <0.05 and P <0.05). Such dynamics is
also typical for the content of the residual N and urea.
By the way, the trend towards hyperkalemia is more
pronounced for EC.

Discussion. Based on the extended hemos-
tasiogram of the blood collected from the chest cavity,
depending on the rate of apparatus blood exfusion (slow
and rapid modes of aspiration) in EC, we found that
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Table 4.

Parallels of CC and EC

of proteinogram indicators at
different blood aspiration rates
for IOBR

Table 5.

Parallels of clinical control (CC)
and experimental control (EC)
of biochemical parameters at
different blood aspiration rates
for IOBR
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the number of platelets in EC significantly decreases
in both groups (P <0.05 and P <0.05). Moreover, in the
2nd group, this process is more pronounced than in
the 1st group. Similar dynamics and regularity are also
characteristic of platelet aggregation and adhesion (P
<0.05 and P <0.05).

Thus, during rapid apparatus collection, the blood
clotting process increases. This is evidenced by the
fact that in EC there is a more rapid rate of shortening
of Lee-White coagulation time in siliconized and non-
siliconized trial tubes. It should be noted that in the 2nd
group this fact is noticeable more clearly.

In the 2nd group, the plasma recalcification time
decreases by almost 2 times in comparison with the
baseline level (P <0.05), and the kaolin and kaolin-
cephalin time of plasma - > 2 times (P <0.05 and P
<0.05), making, respectively, 30.1 + 1.9 sec (against
the baseline value - 64.4 + 3.8 sec) and 25.5 + 1.0 sec
(against the baseline value - 62.4 + 8.8 sec).

In both groups, there was a synchronous
shortening of thrombin and prothrombin times (P <0.05
and P <0.05). Moreover, the same regularity remains
as was the case with respect to the time of blood
coagulation. That is, in the 2nd group, the dynamics of
the shortening of time is more pronounced than in the
1st group. Moreover, the prothrombin time is shortened
more rapidly than the thrombin time.

Against this background, the content of fibrinogen
in both groups increases. In particular, in the 1st group
-up to 2.4 + 0.3 g/L and in the 2nd group - up to 3.1
+ 0.2 g/L versus the control value - 1.9 + 0.2 g/L (P
<0.05 and P <0.05). It was found that the duration
of euglobulin fibrinogen also increased (P <0.05).
Meanwhile, in all periods of the ACT reactions (6, 8
and 10 minutes), on the contrary, they are shortened.
Especially, this process is noticeable in the 2nd group
(P <0.05).

On the basis of the extended hemostasiogram
of blood collected from the chest cavity, depending
on the rate of apparatus blood exfusion (slow and
rapid modes of aspiration) in CC we found that in the
compared groups there was a synchronous decrease
in the number of platelets, as well as their aggregation
and adhesion (P <0.05 and P <0.05). In both 1st and
2nd groups, a shortening of thrombin and prothrombin
times is observed.

It should be noted that such a synchronicity and
such a pattern persists in relation to the time of blood
coagulation. Moreover, a certain synchronicity is
manifested in EC and CC.

Thus, in CC and EC, it is noticeable that in the 2nd
group the dynamics of time shortening is more intense
than in the 1st group. Moreover, in both materials
(experimental and clinical), the prothrombin time is
shortened more rapidly than the thrombin time.

As for the concentration of fibrinogen, in the
compared groups it clearly increases, both according
to EC data and according to CC data. In particular, in
EC in the 1st group, fibrinogen increases to 2.4 + 0.3
g/L, and in the 2nd group - to 3.1 + 0.2 g/L versus the
control value - 1.9+ 0.2 g/L (P <0.05 and P <0.05).

In CC, the indicators are 2.6 £+ 0.2 g/Land 3.3 £ 0.6
g/L, respectively (P <0.05 and P <0.05). Simultaneously
with this process, the duration of euglobulin fibrinogen
(P <0.05) also increases in both research materials.
It was found that the ACT reaction (6, 8 and 10 min)
are shortened during all periods, especially in the 2nd
group - 2 times in average (P <0.05).

Conclusion

Starting the conclusion, it should be noted that
the results of systematization of long-term and
multifaceted scientific and practical data provide the
ground for classification of the problem of emergency
blood replacement in cases of intraoperative bleeding
(cavity, luminal) as a poorly structured subject area.
This is due to the fact that, as a rule, new methods are
applied to new research objects at different stages of
research.

These methods often belong to different
methodological clusters. We mean the use of
experimental,  clinical, statistical,  probabilistic
studies, each method of which has its own interval of
abstraction. In this aspect, we believe that the scientific
justification of the adapted 10 ITT (intraoperative
infusion-transfusion therapy) program should be
based on the comparative characteristics of the data
obtained in the result of using the methods of various
methodological clusters (EC, CC, CCI).

One way or another, at some stage of the study
of the problem, it becomes necessary to perform a
conceptual unfolding of an object in the form of a set of
its projection in various methodological clusters.

Taking into account the above, we have put a target
to increase the effectiveness of emergency operation
and anesthesiology and resuscitation in critical cavity
and luminal blood loss based on the optimization of
10 ITT. Moreover, the optimization was supposed
to be built on the basis of many years of research,
which are purely experimental, clinical, statistical,
methodological, probabilistic in nature.

First, there is a clear parallel between CC and EC,
indicating the relevance of experimental and clinical
laboratory research methods;

Second, there is a clear connection between the
timing of hemoperitoneum and hemothorax, as well
as the nature of changes in the hemostasis system in
the blood collected, respectively, from the abdominal
and thoracic cavities. The degree of destruction of
formed elements in the blood collected from the pleural
cavity exceeds the one in the blood collected from
the abdominal cavity and, in general, the process of
hemolysis of the blood poured into the pleural cavity is
more intense than the one in the blood poured into the
abdominal cavity.

Third, there is a clear parallel between CC and
EC data that the main function of the collected blood —
transportation of O2 is preserved to a sufficient extent,
regardless of the pleural or abdominal cavity. At the
same time, due to the more pronounced hemolytic
ability of the pleural cover, the quality of the blood
collected from the pleural cavity is inferior to the one of
the blood collected from the abdominal cavity.
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In our opinion, the results of CCl with determination
of the relevance of CC and the effectiveness of 10 BRI
(intraoperative blood reinfusion) apparatus are in the
following evidence:

First, there is a clear parallel between CC and EC,
indicating the relevance of experimental and clinical
laboratory research methods;

Second, in case of EC after |0 BRI, the degree of
destructibility of erythrocytes and leukocytes in case of
slow blood exfusion is 35%, and in case of rapid blood
exfusion is 48%. Osmotic resistance is reduced by 3
times. With rapid apparatus exfusion, blood hemolysis
is more than 28%, which should be taken into account
when performing the apparatus 10 BRI;

Third, the faster the apparatus exfusion is
performed, the more significant is the decrease in the
protein and bilirubin content both in case of EC and
CC. A higher concentration of K+, residual N and urea
is noted in the blood collected in the mode of rapid
apparatus exfusion;

Fourth, platelet count is significantly reduced,
especially when using a rapid blood collection mode.
Against this background, the process of aggregation
is reliably slowed down, and in case of rapid mode
of blood collection - 2 times in comparison with the
control. Plasma recalcification time is reliably reduced
by 40% when using a rapid blood collection mode
in comparison with the control parameters, which is
almost 3 times higher than when using the slow blood
aspiration;

Fifth, in case of EC, 4 hours after |O BRI using
the technology of slow blood exfusion, hemographic
and biochemical parameters increase. When using
the technology of rapid blood exfusion, the number of
platelets decreases and the degree of their aggregation
and adhesion decreases.

After 10 BRI under the conditions of the given
rates of apparatus exfusion of autologous blood, the
concentration of K + and Na ++ in the blood plasma
increases, and after rapid exfusion - to critical values.

We investigated the limits of justification of the
adapted 10 ITT program for critical luminal blood loss,
depending on the rate of bleeding and the severity
of the patient's condition. They demonstrated the
following results:

First, in case of profuse bleeding, the proportion
of lethality with expectant tactics is 10%, while in case
of active bleeding it is 2 times less (5%). At the same
time, the proportion of postoperative complications
is 4 times lower with active tactics than with active
expectant tactics;

Second, against the background of using the
adapted ITT program, the chances of a favorable
outcome of the operation increase by 30% when using
active tactics in patients, and the level of risk of an
unfavorable outcome in case of using the expectant
tactics is 2 times less (15%);

Third, in a serious condition of patients, the
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proportion of mortality in case of active tactics is 6.2%,
and in case of active-expectant tactics it increases
almost 7 times, amounting to 41.6%;

Fourth, against the background of implementation
of the adapted ITT program in patients in extremely
serious condition and in whom active operative tactics
were undertaken, the chances of a favorable outcome
of the operation increase by 82%, and the level of risk
of an unfavorable outcome in case of using active
expectant tactics increases by 15%.

This is what our studies have demonstrated
regarding the limits of justification of the adapted 10
ITT program for critical luminal blood loss, depending
on the massive blood loss and the old age of patients:

First, in patients with the Il stage of blood loss
and in whom active operative tactics were undertaken,
postoperative complications were observed in 25% of
patients, while in patients in whom active expectant
tactics were undertaken, complications developed in
50% of patients. Moreover, in patients in whom active
tactics were undertaken, mortality was observed only
in 6.2% of patients, while in patients in whom active
expectant tactics were undertaken - in 41.6% of
patients;

Second, in patients with the Ill stage of blood loss
and in whom active operative tactics were undertaken,
the chances of a favorable outcome of the operation
increase by 30%, and the level of risk of an unfavorable
outcome in case of using the active-expectant tactics
increases by 15%;

Third, in patients with the Il stage of blood loss
and in whom active operative tactics were undertaken,
postoperative complications developed in 10% of
patients, whereas in patients with the same degree
of blood loss, but operated on in a delayed period,
accordingtotheiractive expectanttactics, complications
were noted in 40% of patients. Thus, there is a 4-fold
increase in postoperative complications. At the same
time, the proportion of mortality in case of active
tactics is 10%, while in patients operated on in delayed
periods - 5%;

Fourth, in patients with the Il stage of blood loss
and who underwent the operation in the early stages,
the chances of a favorable outcome of the operation
increase by 60%, and the level of risk of an unfavorable
outcome in case of a delay in the operation increases
by 15%;

Fifth, the proportion of mortality in patients at the
age of > 60 in case of active surgical tactics is 6.4%,
and in case of active-expectant tactics it increases
9 times (57.1%). The proportion of postoperative
complications in case of active tactics is 24.3%, and
in case of active-expectant - 29.2%. The chances of a
favorable outcome in case of active tactics increases
by 82%, and the level of risk of an unfavorable outcome
in case of active-expectant tactics is 7.5 times less
(15%).
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