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CUHIPOM JUCCEMUWHUPOBAHHOT'O
BHYTPHCOCYJHUCTOI'O CBEPTBIBAHUSI
KPOBH HPHU XUPYPITUYECKOM JIEYEHHUHU
OHKOJIOI'MYECKHX BOJBHBIX

HHH xkmuameckolt onkonoauu

JIMCCEMHHHPOBAHHOE BHYTPUCOCYTUCTOE CBEPTHIBAHHE
(ABC) KpoBH SBIAETCS IUPOKO PACHPOCTPAHEHHBIM B KIIH-
HHYECKOH IIPaKTHKE OOIIENaTONOIHIECKHM TIPOLIECCOM, Xa-
paKTEpU3YIOMMMC MHKpPOTpoMO0ooOpa3oBaHueM, arpera-
e KIETOK M 6I0KaI0oi MUKPOUMPKYIAIUN B JKH3HEHHO
BXKHBIX OPraHaxX ¢ pa3sBHUTHEM BBIpaKEHHOH MX IUChHYHK-
1y (CMHIPOM NONMOpraHHo#i HemocTaTounoctd — CITH),
a TaKXe MIPOABIAIONIUICS THKEIBIMH KOATYIONMATHIECKUMH
kpoBoTeueHusIMU [1—4, 7, 8, 11]. TTo cTaTHCTHYSCKUM [aH-
HBIM KPYITHBIX MEIULMHCKHX IIEHTPOB, NOKA3aTe/IU JIeTalb-
Hoctu npu ABC-cunnpome xonebaioTes B mpepenax 30—
70% [1, 5, 6, 10, 13].

OcobeHHO aKTyanbHO#M 3ta mpobjeMa SBISETCS JUIs
OHKOJIOTMYECKUX BONBHBIX, TAK KaK 3JI0KaYeCTBEHHAs OMHY-
XOJIb CIOCOOCTBYET AKTHBALMH CHCTEMBI eMOCTa3a IyTeM
0CBOOOKIEHUS TKAHEBOTO (PAKTOpa, AKTUBUPYIOUIErO (hak-
Top X, M JAPYTHX IPOKOATYISHTOB, aKTHBALMH TPOMOO-
LMTOB KJIETKaMU OMYXOIH, TIPUBOIAMICH K IOBBIICHHOH
afre3uy M arperaliii TpOMOOIMTOB, OCBOOOXIEHMIO ax-
TUBATOpA IJIA3MHHOTEHA, CHIDKEHHIO IIEYEHOYHOTO CHHTE3a
AHTHKOATYJIAHTHBIX 6enKoB, mogo6Ho npotenny C 1 aHTH-
TpoMOuny II1[2, 9, 12, 14]. sMeHeHHs B CHCTEME reMOCTa3a
Yy OHKOJIOTHYECKUX OOJIBHBIX paccMaTpPHBAIOTCS HEKOTODHI-
MH aBTOpaMH KaK JIapaHEOIUIACTMUECKHI CHHIpPOM, IIpO-
TeKaMUN B GOMBIIMHCTBE CIYYA€EB B BUAC XpPOHHYECKOTO,
xoMmneHcupoBaHHoro JIBC xpoBu, 4acTo He HMEIOILIETO
KIUHWYECKUX Npossienui [8, 14, 15].

Kpome Toro, ¢axropamu pucka, npeapacoiaraioni-
MU K pa3BUTHIO Haubojee Tsokenbix hopm [IBC-cunapoma
y OONBHBIX €O 37T0KAYECTBEHHBIMH HOBOOOPA30BAHUIMM,
ABISIIOTCSL JIUTENbHBIE TPABMATHUYHBIC OIEpAIlHi, COIPO-
BOXKJAIOUTHECS MACCUBHBIMH KPOBOIIOTEPSIMHU U T'€MOTPAHC-
(y3msamu, Bospact crapumre 50 JeT, a Takxe HaJIHIHe Ts-
JKEJIBIX COIYTCTBYIOINX 3a00JIeBaHHIL.

HecMmoTps Ha oueBMOHYIO aKTyalbHOCTh MpoOGIEMBI
JABC-cunapoma, BOmpocsl AMATHOCTHKH, NIaTOreHe3a M je-
YEeHHs JAHHOTO CHHIPOMA Y OHKOJIOTHYECKHX BONBHBIX pa3-
paboTaHbl HEXOCTATOUHO.

B cBa3M ¢ 3TUM chienManbHBIN MHTEpeC NpecTaBiIseT
Halll ONIBIT WU3YUEHHSI CUCTEMBbI remocTa3a y 480 BOIBHEIX,
ONEPHPOBAHHBIX IO TMOBOAY 3MOKAUYCCTBCHHBIX OITyXOJeH
Pa3IHYHBIX OPraHOB (JIETKHX, KENyOKa, TIeUeHH, XKEHCKHX
TIOJIOBBIX OPraHOB, 3a0pICIIMHHBIX ONyXojied U JAp.), JO
ofepanyuy, Ha OCHOBHBIX 3TaNax oONepaTHBHOIO BMENIa-
TEJILCTBA U B JUHAMHKE B IOCHEONEPALMOHHOM TEPHOJIC.
O61eMBl KpoBOTIOTEPH BO BpeMs Olepanuud y oOCIeno-
BAHHBIX TanueHToB cocrasunu ot 400 no 15 000 mu.

Cucrempl reMocTasa OLEHMBAIM o 15 moKazaTessm,
BKJIIOYasl OCHOBHBIE MapKephl BHYTPHCOCYIHCTOIO CBEPTHI-
BaHug KpoBH ([-mumep, npoAykTel gerpamanuu (pubpu-
Horena — ITJ1D, daxrop IV TpomGonutos I1d IV u np.).
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Disseminated intravascular coagulation (DIC) is a
general clinical pathology involving microthrombosis, cell
aggregation and microcirculation block in vital organs
with their further dysfunction (polyorganic insufficiency
syndrome) and severe coagulopathic hemorrhage [1-4,
7, 8, 11]. According to findings of major health centers
DIC lethality is 30 to 70% [1, 5, 6, 10, 13}

This problem is most significant in oncology because
cancer induces hemostasis activation by releasing fac-
tor X tissue activator and other procoagulants, platelet
activation resulting in increased platelet adhesion and
aggregation, release of plasminogen activator, fall in
hepatic synthesis of anticoagulation proteins like protein
C and antithrombin III [2, 9, 12, 14]. Some authors
consider the hemostasis disorder in cancer patients to
be a paraneoplastic syndrome taking a course of chronic
compensated blood DIC often without clinical signs [8,
14, 15}

Long lasting traumatic surgery with gross bleeding
and hemotransfusions, age above 50 years and serious
concurrent diseases are risk factors contributing to de-
velopment of most severe DIC forms in cancer patients.

There are many problems related to DIC syndrome
diagnosis, pathogenesis and treatment to be solved.

We have experience of hemostasis study in 480 cases
undergoing surgery for cancer of various sites (lung,
stomach, liver, female sex organs, retroperitonium, etc.)
before, during and after surgery. Intraoperative blood
loss in the patients ranged from 400 to 15,000 ml.

Hemostasis in these patients was assessed by 15 pa-
rameters including basic markers of intravascular blood
clotting (D-dimer, fibrinogen degradation product - FDP,
platelet factor IV - PF 1V, etc.).

Baseline hemostasis in cancer patients was charac-
terized by enhanced blood coagulation with signs of
latent intravascular blood coagulation manifesting itself
as elevation of soluble fibrin monomer complexes, fi-
brinogen/fibrin degradation products m parallel with in-
crease in blood fibrin and platelet functional activity
(aggregation, platelet factor IV). This DIC syndrome
was compensated and often had no clinical signs. In
9% with disseminated tumor disease the syndrome mani-
fested itself as interior vena caval thrombosis.

Surgical interventions irrespective of procedure type
induces similar changes in the patients’ hemostasis such
as increase in general blood coagulability, reduction in
activated partial thromboplastin time (APTT), moderate
elevation of soluble fibrin monomer complexes (SFMC)
and FDP, platelet factor IV activity which are evidence
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Kaununecxue uccaredoBanus

Hcxomioe cocTOAHNE CHCTCMEBL TEMOCTA3d ¥ OHKOIOTH-
HCCKIX BOJILIBIX XapAKTCPH3YCTCs YCILICHICM Koarysii-
OHHOI0 MOTEHILHANA KPOBI € IIPH3HAKAMO JIATCHTHOTO
BHYTPHCOCYTHCTOTO CBEPNTHIBAHHSA KPOBH, HPOABISIIOIICTO-
Ol B YBEIHUCHHI CONCPXKAHHSI PACTBOPHMBIX KOMIUIEKCOR
MONIOMCpOB (pubpuHa, MPOAYKTOB Aerpayaiiit (ubpuio-
resa/pubpuiia, na (Qone runepHUOPHHOrCHEMHUM H YCH-
nenus (pyHKUHOHANBHOH AKTHBHOCTH TPOMBOLMTOB (CTe-
neHu arperauuit, (Qaxrtopa IV TpomGonmron). Takoit
ABC-cuHipOoM 110CHT KOMIICHCMPOBAHHBIH XapakTep M
JaCcTO HE HMECT KIMHHYECKHX mnpossieHuii. [Ipu mucce-
MHHALMH OITyXONEeBOTO Tpouecca y 9% GonpHBIX OH mpo-
SIBISIETCA. TPOMOO3aMH B CHCTEME HHXKHEH TONOIt BEHBL

OnepaTuBHEIE BMEINATENLCTBA HE3aBUCHMO OT MX BHA
BBI3BIBAJIM OJHOTHIIHBIE M3MEHEHHUSI B CHCTEME IEMOCTa3a,
KOTOpBIC 3aK/TIOYAINCE B YCHIIEHHH OOIEH cBepTLIBalomeil
CrOCOGHOCTH KPOBM IIO HAHHBIM TPOMG03NIACTOrPaMMBI
(T3I), yxopoueHMM aKTHBHDOBAHHOTO MAPHHAIBHOTO
TpombornactiHoBoro Bpemenn (AITTB), ymepennom mo-
BBINIEHHH COAEP)KAHHUA PacTBOPUMBIX KOMIUIEKCOB MOHO-
mepoB (ubpuna (PKM®) u TP, akrusHoCTH (hakTOpa
IV TpomMGonmTOB, CBHIETENBCTBYIOMMM 06 06pa3oBaHUK
B IeMOIMPKYIANM TPOMOOLIMTapHBIX arperaToB. Koiu-
4ecTBO (HHOpUHOTEHA W TPOMGOLMTOB HE3HAUUTEILHO
yMeHbIanochk. Bo Bpema omepanmu y 6GoibHBIX HaGmio-
najocek cymecrsenHoe (1o 60%) CHIDKEHHE YpOBHSI aHTH-
TpoM6HHa III, pacxonyiomerocs Ha HHAKTUBALHUIO TIOSIBUB-
Ierocs B KpPOBOTOKE TpPOMOMHA M aKTHBHPOBAHHBIX
(akTOpOB CBEPTHIBAHHS KPOBH.

Kax zammTHas peakums, npemstcrsyomas TpoM60o6-
Pa30BaHHIO BO BpeMs OIEpAllUH, 3HAYUTENLHO aKTHBH3MU-
poBaincst pubpunonus (o 70—100% 3a cyrku). Takoit ¢pu6-
PHHOIIM3 MBI Ha3Banu KOMIIEHCHPOBAHHBIM, TaK Kak,
HECMOTpsA HA 3HAYUTEIBHOE YBEIMYEHHE, OH HE CII0COO-
CTBOBAll YCHIEHHIO KpPOBOTOUHBOCTH. YKa3aHHBIE H3MEHe-
HHA SBISIOTCH, IIO-BHANMOMY, 3aKOHOMEPHOH peakuyei re-
MOCTasza Ha OIIEpAllMOHHYIO TpPaBMY, HANpPAaBIEHHOI Ha
OrpaHHYEHHE KPOBOIOTEPH.

AHaIM3 KIMHHYECKHX Y JaGOpaTOPHBIX MAaHHBIX ITOKa-
3aJI, UTO OCHOBHBIM ()aKTOPOM, BHIZHIBAIOIIHM HaubGomee
rIyboKHe paccTpoiicTBa B CHCTEME IeMOCTasa, SBJISACTCH
KpPOBOIIOTEDSI, OOYCIOBJIECHHAS TPaBMATHYHOCTBIO U TEX-
HHYECKMMH TPYIHOCTAMU XMPYPTHUECKHX BMEUIATENBCTB ¥
OHKOJIOTHYECKHX OONBHBIX. Pacceuende MaccuBHBIX crmack,
pyOloBLIX cpalueHuii, TpaBMa KpYIHBIX COCYHOB, KOMOH-
HUPOBAHHBIC ONEpAlMH BCIEACTBHE DPACIPOCTPAHEHHOCTH
IPOLECCa SBNSIOTCA OCHOBHBIMH IIPHUMHAMH XHPYpIUUeC-
KHX KpOBOTEUECHHII.

YcTaHOBIEHA B3aMMOCBA3b TIIYOHHBI M XapakTepa Ha-
PYIICHHH CHCTEMBI IeMocTasa OT o6beMa ONepal[HOHHOMH
KpoBonoTepH. ITokazaHo, 4To Mo Mepe yBenH4eHHs 06beMa
KpPOBOIIOTEPH YITIYONAIOTCA H3MEHEHHS B CHCTEME TeMo-
CTa3a, KOTOphlE pa3BUBAIOTCA MPEHMYILIECTBEHHO B BMJC
Pa3IMUHBIX BapHaHTOB u craguil cuuapoma JIBC, umero-
HIErO pa3sHyIo CTENEHb TUMOKOATYJSALMH M COIIPOBOXKIA-
IOLIErocst akTHBAIIMEH (PHOPHHOMU3A pa3THUHONH HHTCHCHB-
HOCTH, a TaKXe B BHJE IeMOILTIOLMOHHON KOaryaoNnaTHH
HIH MX coyeTaHus. Mpl cuuTaeM 0OOCHOBAHHBIM BBLiC-
nenue Tpex sapuantoB ABC-cunmpoma, pasBHBaromuxcs
BO BpeMsl ONEpALM: OCTPBIH JEKOMIIEHCHUPOBAHHBLH, MO-
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of production of circulatory platelet aggregates. Con-
centration of fibrinogen and platelets was decreasing
mildly. The patients presented intraoperatively with a
significant (up to 60%) fall in antithrombin III which
was consumed to inactivate the circulating thrombin
and activated blood clotting factors.

There was a considerable intraoperative fibrinolysis
enhancement (up to 70-100% daily) as a defense reaction
of the body. We called this fibrinolysis compensated
because it failed to enhance bleeding in spite of the
considerable activation. These changes seem to be a
reasonable response of hemostasis to surgical trauma
aimed to reduce blood loss.

Analysis of clinical and laboratory findings demon-
strated that blood loss due to operation traumatism
and technical problems was the main factor affecting
hemostasis. Dissection of mass comissures, cicatrices, large
vessel traumas, combined procedures needed in advanced
disease were main causes of the surgical bleeding.

Severity and character of the hemostasis disorders
was related to intraoperative blood loss volume. The
hemostasis disorders aggravated with increase in the
blood loss. The disorders developed as various types
and grades of DIC with different degrees of hypoco-
agulation in parallel with fibrinolysis of different in-
tensity, as well as hemodilution coagulopathy, or their
combination. We think reasonable to distinguish three
intraoperative DIC types: acute decompensated, subacute
subcompensated and mixed DIC including hemodilution
coagulopathy.

The acute decompensated DIC developed in 13% of
the cases with a blood loss 3,500 to 5,000 ml and in
39% of those with a blood loss 5,000 to 15,000 ml.

This DIC type was characterized by marked temporal
and structural hypocoagulation as detected with a con-
siderable increase in K parameter reflecting fibrin pro-
duction time. In most cases it was under 20 mm. A sharp,
up to 20-17 mm, fall in MA was evidence of looseness
and deficiency of blood clots. There was a simultaneous
increase in APTT up to 120 s reflecting severe exhaustion
of blood coagulation factors. A drop in fibrinogen con-
centration below 1.0 g/l, prothrombin index to 57%,
antithrombin II concentration to 36% were also char-
acteristic of this DIC type. All the patients had positive
protaminosulphate tests, while ethanol tests were nega-
tive, therefore this test was not informative in patients
with great blood loss. There was a sharp rise to 70-120
mcg/ml in FDP content, platelet count reduced to 80,000-
40,000, platelet aggregation was practically absent while
PFIV activity increased 3-4-fold as compared with base-
line. The acute DIC with gross blood loss is characterized
by the fall in coagulation factors and platelets being
due to both the consumption to produce microclots/mi-
croaggregates and the dilution induced by infusion ther-
apy. This conclusion is confirmed by a somewhat less
marked elevation of PFIV in cases with supergross blood
loss and negative transfer test reflecting latent platelet
hyperaggregation that is usually positive in other DIC
types. This necessitates specific treatment approach in
cases with gross blood loss. The acute DIC proceeded
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mocTpblil  CyBKOMITCHCHpOBaHIIbIT M cMmemannas ¢dopma
JIBC, BKIIOUAIOMAs T¢MOIMIIOLMOHHYIO KOAryJIoHaTHIO.

Octpblit gekomnencupoBanusiit JBC-cungpoM pasBu-
pasicst B 13% cnyuaen y 6onbHBIX ¢ KpoBonoteped oT 3500
mo 5000 mn um B 39% — ¢ xposomotepeit ot 5000 no
15 000 mu.

st Hero ObUTa XapaKTepHa pe3KO BBIPa’KEHHasl Xpo-
HOMETpPHYECKAs W CTPYKTYpHas rumokoarynsius Ha TOT,
npudeM HauboJlee CYIMECTBEHHO yUIMHSIICS Nokasateib K,
oTpaxarolyi Bpems (ubpunooOpasoBanusa. Y GONBIINH-
cTBa BONBHBIX OH Tak M He mocturan 20 MM u 6wl 060-
3HAUeH 3HakoM ~. Peskoe, g0 20—17 MM, cHmkeHne MA
CBUIETENLCTBOBANIO O PHIXJIOCTH M HEIMONHOHEHHOCTH (hub-
PUHOBOTO crycTka. OIHOBPEMEHHO OTMEYANIOCH YIUIMHEHHE
AITTB go 120 ¢, oTpaxaromiee pe3kuil ebHnuT GaxTopos
cepThiBanus kpoBu. st sroit ¢popmel JBC 6wino xa-
paKkTEpHO YMEHBIICHHE KOHICHTpanuy (HOPHHOreHA HIDKE
1,0 r/n1, npoTpoMOMHOBOTO HMHAEKCA 10 57%, 3HAUUTENBHOE,
1o 36% cumwxkenue yposHs anturpom6buna III. IlpoTamMuH-
Cynb(paTHBIA TECT ObUI MOJOXHUTEABHBIM Y BCEX GOJIBHBIX,
B TO BpeMsl KaK 3TaHONOBas 1pofa — OTPHUATENBHOM, ITO
JeNaeT 3TOT TECT IPH MACCUBHOM KpOBOTMOTEpe HEHH(pOP-
MaTHBHBIM. Pe3ko, mo 70—120 mkr/mi, noBsIINanock Ko-
maectBo 1M, ancno TpoMbouuToB cHIxkanock fo §0—40
TBIC., arperanus TpoMOOIIUTOB NPAKTHYECKH OTCYTCTBO-
Bama, B TO BpeMs Xak axrusHocts I1® IV Bo3pacrana
B 3—4 pasa IO CpaBHEHHIO ¢ HCXONHEIM ypoBHeM. Oco-
6enHOCTBIO ocTporo JIBC-cuHapoMa MpH MacCHBHOM Kpo-
BOIOTEpE SBJSIETCSL TO, YTO CHIDKEHHE (haKTOPOB CBEPTHI-
BaHHA KONUUeCTBa TPOMOOIHUTOB OOYCIOBIEHO HE TONBKO
MX TOTpebneHHeM B MUKPOCI'YCTKM M MHMKpOAarperaTsl, HO
U pa3BefleHMeM BCIEACTBHE HH(Y3HOHHOH TepamuH. ITO
MONTBEPXKIAETCA MEHee BHIPAXKEHHBIM MoBblmcHueM 1D
IV npu cBepxMaccHBHON KpOBOINOTEpE, a TaKXe OTpHla-
TenbHOH npo6oil nepeHoca, BBIABIAIOMIEH CKPBITYIO TH-
neparperamio TpoMOOLUMTOB, KOTopas OBIBaeT IOJIOKU-
TENBPHOW TNpH  JpPYrMX  MATOTEHETHUECKHX  (opmax
ABC-cunapoMa, 910 TpebyeT 0co60ro MoAxoaa B JICICHUI
JAHHOTO CHHIpPOMA IIpH MacCHMBHOM KpoBomoTepe. ¥lccne-
LIOBaHMs noKa3aiau, uTo ocTphlit JIBC-cMHIpOM CONMPOBOXK-
Iancs akTHBuzalued GUOpHHONM3A pPa3zIMIHOH MHTCHCHB-
HocTH. Hamu 6bl10 BBIZENneHoO 4 creneHy axTupaiyu: I —
TeHepaTN30BaHHBIH (PUOPHHONN3 (MOJIHBIM JTHU3HC CrYCTKa
3a 15—20 mun); Il — runepkoMnencupoBaHHbIlt GuGpH-
nonus (monuslil jusuc crycrka sa 1—1,5 u); III — Kom-
nencupopaHublii (100% nusuc crycrka 3a 24 u); I IV —
cHIkeHHbit (5—10% nmspc cryctka 3a 24 u).

OmnpefencHye CTENEHH akTHBaUMH (GUOPHHONM3A SB-
JIETCA OUeHb CYIIECTBEHHBIM, TaK KaK OT CTEHCHH aKTH-
BaluK (DUOPHHONM3A 3aBHCHT, C OJHOH CTOPOHBI, MHTEH-
CHUBHOCTL KPOBOTEUEHMS M3 OIEPAUMOHHOH paHbI, & €
JIpYTOil CTOPOHEI, BBIOOP [(03bI BBOJMMELIX HHIHOHTOPOB
MUPOKOro crektpa aeHcreus. OcobeHHO BaXkHO MOITYEPK-
HYTb TO, 4To NaGopaTopHble MpusHak ocrporo ABC-cun-
JlpoMa Jaxke C TeHepaJu30BAHHBIM (UOPHHONM3OM MOTYT
OTIEPEXATL €0 BBIPAKCHHYIO KIMHHUYECKYIO MaHM(pecTa-
LHIO, UTO IMO3BOJSIET GBICTPO MPOBECTH COOTBETCTBYIONHE
JeuebHbIe MEPOIIPUATHS U IIPEJOTBPATHTh Pa3BUTHE IIPO-
(DY3HBIX TPYOHO PpeTyJIMPYEMBIX KPOBOTCUECHHIL.

Crnenyet oTMeTuTh, uTo ocTpbiit IBC-cunapom III cra-
JIMH pasBUBAJICS TIPEUMYIIECTBEHHO Ha ()OHE TDKENOro re-
Mopparudeckoro moka. ITocne npoBegeHHBIX MPOTHBOLIO-
KOBBIX MEPOINPUATUH H KOPPEKLHU CHCTEMBI TeMOCTasa

in parallel with fibrin lysis enhancement. We defined
4 grades of the enhancement: I, generalized fibrinolysis
(complete clot lysis for 15-20 min); 11, hypercompensated
fibrinolysis (complete clot lysis for 1-1.5 h); I, com-
pensated (100% clot lysis for 24 h); PFIV-decreased
(5-10% clot lysis for 24 h).

The grading of fibrinolysis activation was very im-
portant because the fibrinolysis enhancement degree de-
termined bleeding intensity from the wound and the
choice of broad spectrum inhibitors to be administered.
It should be noted that laboratory evidence of acute
DIC even with generalized fibrinolysis may be obtained
before appearance of its clinical signs which allows to
the doctor to start adequate and timely treatment and
to prevent profuse bleeding difficult to stop.

The grade III acute DIC developed against the back-
ground of severe hemorrhagic shock. As a resuit of
antishock treatment and hemostasis correction the grade
1II acute DIC postoperatively changed into subacute
chronic grade I-II DIC syndrome. Rapid recovery of
platelets and their aggregation ability (day 1-2 after
surgery) was a good prognostic factor while low platelet
count (<100,000) and aggregation ability with high PFIV
activity and elevated FDP were a poor prognostic factor
which was evidence of continuing platelet production
as confirmed by further development of severe post-
operative polyorganic deficiency.

The subacute subcompensated DIC syndrome devel-
oped in 75% of the patients with a blood loss 3,500
to 5,000 ml and in 57% of those with a blood loss
up to 15,000 ml. This type was characterized by less
marked prolongation of R+X time parameters as com-
pared to the acute DIC syndrome and a less marked
(up to 60 s) elongation of APTT. Fibrinogen concen-
tration was 3.5-fold as high as in the cases with acute
DIC. The patients with the subacute subcompensated
DIC presented with high SFMC and FDP contents,
while generalization of the syndrome was detected in
single cases only.

There was a considerable fall in platelet aggregation
(MA) which nevertheless remained much higher than
in the acute DIC patients. A part of the cases presented
with complete absence of the aggregation in spite of
sufficient platelet count (100,000). These patients further
had bleeding from the operative wound requiring platelet
concentrate transfusion.

The mixed DIC was mainly characterized by hemodi-
lution coagulopathy with signs of intravascular blood
coagulation. The patients presented with marked chro-
nometrical and structural hypocoagulation, a significant
prolongation of APTT and a considerable fall in platelet
count.

The main distinction of the hemodilution coagulopathy
from the acute and subacute DIC was the absence of
serum FDP, low SFMC, slight increase in factor IV
activity, i.e. decrease in blood coagulation factors and
platelets was mainly due to the dilution rather than
to the consumption for microthrombosis and microag-
gregation.

This category of the patients had moderate diftuse
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Kaununecxue uccaedobanus

octpetii ABC-cunapom I cragun nepepacran B iocsic-
ONICPALHOHHOM MEPHOJC B NOROCTPo-Xporncckiti JABC-
cuippom I—II cragnu. Xoporunsm nporiocruueckim npu-
3HAKOM CYXHJIO OLICTPOC BOCCTANOBICHHE KOJHUCCTRA
TPOMGOIMTOB H MX arperamHoHHON CrocobHOCTH (1—2-¢
CYTKH) Tocite onepaunu. B To xe BpeMs1 coxpallciiue 1n3-
Koro unciaa rpomboumton ( 100 TeIc.) M uX cHOCO6HOCTH
K arperaumu IMnpH BBICOKOH akKTHBHOCTH TID 1V, a raxxe
BbICOKOTro yposus ITH®M clnykuno MIOXHM IporHOCTHeC-
KHM NIpHSHAKOM, CBHICTE/ILCTBYIONIHM O IPOLOIKAIONIEM-
Cs1 TPOM6006Pa3OBaHMK, YTO HOATBEPKAAIOCH Pa3BUTHEM
TSKEION IONMOPraHHO HEXOCTATOUHOCTH B nocneonepa-
HUOHHOM TEpHONie B 3TOH Ipymme GONLHDIX.

Honocrpsrit CyOKOMITEHCHPOBAHHBIH ABC-cunppom
pasBuBancs y 75% GOMBHBIX C KposoroTepeit ot 3500 no
5000 Mt u y 57% GonbHBIX KpoBoImoTepeit go 15 000
MIL. Jlns sTo# opmbr 6BUI0 XapakTepHo Metiee BBIPAKEHHOE
YIIMHCHHE XPOHOMETPHUECKHX NMapametpoB R + K TAI" mo
CpaBHeHMIO ¢ ocTphiM JBC-cuniapomMoMm u Menee cyule-
CTBeHHOE (o 60 ¢) yunHenne ATITB. Konuenrpauus ¢u6-
puHOreHa ObuIa B 3,5 pasa Bblle, YeM Y 6OJIBHBIX ¢ OCTphIM
ABC-cunapomom. YV GonbHbIX ¢ TIOAOCTPLIM CYOKOMIIEH-
CHpOBaHHBIM JIBC-CHHAPOMOM HabMIONANOCH BHICOKOE CO-
Aepxanne PKM® u IIA®, renepanuzopanubIii Gubpu-
HOJM3 OTMEYANCA B €QMHMYHBIX CIyyasx.

Ilpy vccnenoBaHMM arperaudOHHBIX CBONHCTB Tpombo-
IUTOB GBIT0 OGHAPYKEHO CYIIECTBEHHOE CHIDKEHHE CTeTIeHH
arperaimn (MA) TpoMGoLHTOB, XOTS oHa M 6bula 3Ha-
UMTCILHO BBINIE, YEM Y GONBHBIX C OCTpBIM ABC-cun-
ApOMOM. V' yacTi GONBHBIX, HECMOTDPS HA JOCTATOTHOE
KOJIMIeCTBO TpoMGounToB (100 ThIC.), OTMewanoch nojHoe
OTCYTCTBHE arperauuu. HMeHHo y 31X 60oIbHBIX BOSHHKIO
KPOBOTCYCHHE M3 ONEPALHOHHOM paHBI, MOTpeGoBaBMIce
TIEpEHBaHHA TPOMOOKOHIIEHTPATa, MOCHE Yero KpOBOTe-
YCHHE IPEKPATHIIOCE.

CumemanHas dopma HABC-cunnpoma xapakrepuzona-
JIaCh INIaBHBIM 06pa3oM reMoIHMTIONMHOHHOMN Koaryironatieit
C JNIEMEHTaMH BHYTPUCOCYAWCTOIO CBEPTHIBAHHS KpoBu. Y
3THX GONBHBIX OTMEUANHCh PE3KO BBIpaXXEHHAS XPOHOMET-
PHICCKad H CTPYKTypHasl rMIokoarynsuust Ha TOT, 3Ha-
"TuTensiioe yanmuHenne AIITB u cymecrBennoe CHIDKEHUE
KOJIHYECTBA TPOMOOIUTOB.

ImaBHEIM oTIMuMTENBHBIM NpH3HAKOM TEMOIUTIONH-
OHHOH KOATYIONAaTHH OT OCTPOro H noxoctporo JIBC-
CHH/IpOMA SIBUIIOCh OTCYTCTBUE B CBIBODPOTKE KPOBH 110,
HH3Koe coxepxanne PKM®, HezHaunTenbHOE HOBLINIEHHE
aKTHBHOCTH (hakTopa IV, T. e. cHmnkeHue dakTopos crep-
TBIBAHHA KPOBH M KOJIMIECTBA TPOMGOLMTOB 06YCIOBIEHO
TIABHBIM 00pasoM pa3sBENEHMEM M B MEHBINEH CTeNeHM
oTpebneHuem.

B sroit rpynme 6onbHEpIx Habmomatacs YMepeHHast -
(by3Has kpoBoTOUMBOCTL yuacTkOB ONEPALMOHHOTO IO,
KOTOpast XOpOIO KOpPHIHpPOBANACh 3aMECTHTENbHOI Te-
panueii.

Pesynbpratsl uccrenosanmit NTOKa3aji, YTO MOCTOSHHBII
TEMOCTATUIECKHH MOHHTOPHHI C HOMOIIBIO orpaboran-
HOT'O KOMIIEKCA IKCTIPECC-METOXOB BO BpeMmst JUIHTENBHEIX,
TPABMATHYHBIX OTIEpALMIT MO3BOJISIET CBOEBPEMEHHO JHa-
THOCTHDPOBATDL BBIABICHHBIC HAPYIICHHS U MPOBOAMTH Iic-
JICHATIPABIICHHYIO TEPAIMIO, BKIIOYAIOWIYIO MEpeTHBAHUE
CBEXE3AMOPOXKEHHON MIIA3MBI 1O KOHTPOIeM AIITB, un-
THOHTOPOB TIpOTEHHA3 (KOHTpHKaN, Tpacumons) B o3ax,
SABHUCAIINX OT CTENECHH AKTUBALMM (pUOPHHOIIM3, KOppek-
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bleeding from operative wound which was well countered
by replacement therapy.

Our study showed that continuous hemostasis moni-
toring involving a set of express tests carried out during
long lasting traumatic surgical interventions assures
timely detection of disorders and purposeful therapy
including transfusion of fresh frozen plasma (with APTT
control), protein kinase inhibitors (contrical, trasirol)
at doses depending upon fibrinolysis enhancement, plate-
let correction and other hemostasis maintenance therapy.
This approach resulted in a marked decrease in frequency
of acute DIC over the last 3 years though the number
of wide surgery involving massive blood loss was in-
creasing.

Postoperative hemostasis disorders manifested them-
selves as subacute chronic subcompensated (in large
blood loss) or hypercompensated DIC as increasing hy-
perfibrinogenemia, elevation of SFMC and FDP. An-
tithrombin III level remained low. Platelet aggregation
changes were not uniform. A part of the patients dem-
onstrated decrease in platelet aggregation seemingly due
to refractory response to intraoperative overstimulation
with aggregation inducers. The patients with gross blood
loss and full absence of platelet aggregation postop-
eratively presented with its regular enhancement which
was a good prognostic sign. PFIV activity was increased
in most patients. Fibrinolytic activity demonstrated a
marked fall after surgery contrary to the intraoperative
situation.

Our study confirmed the important role of chronic
intravascular microclotting in pathogenesis of postop-
erative cardiovascular, respiratory complications, poly-
organic insufficiency, sepsis. The patients with postop-
erative complications against the background of
hyperfibrinogenemia and total fibrinolysis inhibition pre-
sented with a significantly sharper increase in SFMC,
FDP, D-dimer, platelet factor IV. Maximal changes were
observed on appearance of clinical signs of the com-
plications (day 2-4 after surgery). Severity of the com-
plications was found to correlate with SFMC, FDP,
D-dimer, PFIV levels. Laboratory signs of DIC in 47%
of the patients were detected at 1-2 days before ap-
pearance of the clinical symptoms which demonstrated
their diagnostic value and suggested new approaches
to prevention of the complications.

In parallel with microcirculation microclotting 50%
of the patients presented with thrombosis of deep lower
limb veins as detected by '»I-labeled fibrinogen radioin-
dication. Most venous thromboses (72%) developed on
day 1-3 after surgery and were asymptomatic. Com-
parison of diagnostic tests of postoperative venous throm-
bosis for informative value showed SFMC, D-dimer,
PFIV, antithrombin IV measurements to be the most
significant. Timely antithrombotic therapy prevented
thromboembolic complications in our patients.

Basing on the findings about DIC syndrome at dif-
ferent stages of surgical treatment we developed several
schedules for prevention and treatment of the disorders.
Preoperative and early postoperative prevention consisted
of low-dose heparin including low molecular weight hepa-




Clinical Investigations

I 'l’pOM6OIU[TZI[)II()I"O 3BCIA, H JIPYTHC MCPOIIPUATHS, Ha-
Hp:’.lBJICI[lIbIC Ha TIOJUJICKAHHC ToMcocTaslca. IT0O MO3BOIHIO
3a NMOCIICANHC 3 rojiat pC3KO CHH3UTHL 4acTOoTy paspUTHS OCT-
poro ABC-cuigpoMa, HecMOTpst 11d BO3POCLUEE MHCHO OTe-
parLiii, CONPOBOXKIAIOMINXCA MAaCcCHBHOI KpOBOMNOTEPEH.

B nmocnconepalHoIIHOM TIEPUHOJE H3MEHEHHS B CHCTEME
reMocTasa HOCHIIH XapaKTep MOLOCTPO-XPOHHUECKOH cy0-
KOMIIEIICHPOBAHHOH (IIpH MACCHBHOI KpOBOIIOTEpE) HIIH
rurepKoMIiencHposannoit (opmol JIBC, xoTopsiit mpose-
JsUICA HApacTalolel runephubpruHoreHeMHeH, TTOBBIIIEHH-
em PKM® u IT®P. Yposens anrurpombuna ITIT octaBancs
TOHIDKEHHEIM. FI3MeHeHust arperaliiil TpoOMOGOUHTOB HO-
CH/IM PA3HOHANPABIAECHHBIH XapakTep. Y udacTH OGOJIBHBIX
OHa CHHXKAJIACH, YTO OOBSICHSIOCH, MTO-BUAUMOMY, HX ped-
pPaKTEPHBIM COCTOSAHMEM BCIESACTBUE NEPEeBO30YKIACHUS MH-
[OYKTOpaMH arperauuy BO BpeMs onepaiud. Y OONBHBIX
¢ MAaCCHUBHOH KpPOBOIOTEpeil IpH MOMHOM OTCYTCTBHH ar-
peraiyi TpoMOOLMTOB BO BpeMst OIlCpalliH B IIOCIEOIE-
palHOHHOM IepHole HabIIONANOCh €€ IIOCTENIEHHOE yBe-
IUYEHME, YTO CIY)KWIO XOPOUIMM IPOTHOCTHYECKUM
npu3HakoM. AxTHBHOCTE 1M IV y Gonpueil qactTu 605~
HBIX OCTaBallack NOBBILECHHOH. DPubpuUHONUTHIECKAs aK-
THBHOCTh ITIOCIIE ONEpallMM B OTIWYHE OT IlepHona oOlle-
palMy pe3KO CHI’KAach, YTO CHOCOOCTBOBAJIO YCHIIEHHIO
MpOLECCOB TpoMbooOpazoBaHusl.

Hamu uccnenoBaHust noxasaiym BaskKHYIO POJlb XpOHH-
YECKOTO BHYTPHCOCYIHCTOIO MHKPOCBEPTHIBAHHUS B IaToO-
reHe3e TOCNIEONEPalMOHHBIX OCTIOXHEHUH CO CTOPOHBI cep-
JIEIHO-COCYAMCTOM, IBbIXaTENBbHOH CHCTEM, ITOIHOPraHHON
HEJOCTATOUYHOCTH, Cerchce. Y OOJNBHBIX € IOCIEoNepalll-
OHHBIMH OCIOXHEHUAMH Ha (oHe runeppubpuHOreHeMun
U TOpMOXKeHHH 06miero (UOpHUHONIN3a 0TMEYanoch HOCTO-
BepHO 6oJee pe3koe Hapacraune PKM®, [TAD, I-numepa,
¢axTopa IV TpoMGounTos. MakcumManbsHbe U3MEHEHHS OT-
MEYAINCh B MOMEHT KIHMHUUECKUX IIPOSIBICHMH OCIIOXKHE-
HUI (2-¢ cyTKM nocne omnepanun). OGHAPYKEHA TAKXKE B3a-
HMOCBA3b MEXIY CTENEHBIO TSDKECTH OCHOXHEHHH U
yposaeM PKM®, T1A®, O-mumepa, ¢dakropa IV Tpom-
6onuros. JlaGopatopusie mpusnaku JIBC y 47 GombHBIX
OBLIH 0OHApYKeHBI 32 1—2 CyT O MOABIEHHA KIHHHUECKHUX
NPH3HAKOB OCIOXXHEHHUH, YTO HOXYEPKHUBAET WX AHATHOC-
THYECKYIO HIEHHOCTh M OTKPHIBAET HOBBIE BO3MOXHOCTH
B NpO(HIAKTHKE YKA3aHHBIX OCIOXKHEHHIA.

Hapsgy c TtpomMGooGpasoBaHueM B CHCTEME MHKPO-
UUpKYIAiun y 50% onepupoBaHHBIX GOJBHBIX OBLT 00-
HapyxXeH TpoMm0o3 IIy0OKHX BEH HMXHHX KOHEUHOCTeill
METOOM PaJHOHHANKAIIUU GUOPHHOTeHOM, MeueHHBIM '],
bonbmas uwacrs BeHO3HBIX TpoMmbBo3oB (72%) (opmupo-
Bajgacr B l—3-cyTku mocne onepauuu M OONBHIMHCTBO
U3 HHX TNTpoTeKkany 6eccuMnToMuo. CpaBHUTCILHBIH aHATH3
UH(OPMATHBHOCTH AMATHOCTHYECKHX TECTOB IOCIEONEpa-
LIHOHHOTO BEHO3HOI'0 TPOoMDO3a MO3BOIHI HaM 3aKIIOUHTD,
4TO HauboJiee LEHHBIMU SIBISIOTCH OIpEJIENICHHsT COHep-
xaHug PKM®, [I-gumepa, M1 IV. anturpombuna III.
CpoespeMeHHOe HA3HAUEHUE [TPOTHBOTPOMOOTHUECKOI Te-
panuu Nno3BoJuio u3bexarTs pazBUTHI TPoMOOIMOOIHYCC-
KHX OCHOXHEHHI! y 3TOH KaTeropmu OONBHBIX.

Ha ocHoBaHHH MONYYEHHDBIX JAHHBIX O PA3BHTHH PA3HBIX
BapHaHToB cuHapoma JIBC Ha sTamax XUpypruueckoro Jie-
UeHHs OBUTH OTPaBOTAHBI PA3THYHBIE CXEMbI NPOPHIAKTHKIL
W JICUeHMs BBUABJIEHHBIX HapymeHui. [Jo orepaliuu H B pan-
HEM TIOCNICONEPALIOHHOM TIEpHOJE B KauecTBe Ipodiiak-

rin, broad spectrum antiaggregants (trental, rheopoly-
glucin, depogen), antioxidants (-tocopherol, cytochrom,
aevit). To prevent postoperative venous thrombosis we
used drugs containing heparin with dihydroergotamin.
Treatment for DIC caused by purulent infection, in-
toxication, besides antocoagulation therapy included
various detoxication techniques (plasmopheresis, hemofil-
tration, etc.). The complex prophylaxis approach reduced
intensity of intravascular blood coagulation as well as
frequency and severity of postoperative course.

THKH HCIIONIB30BANIH KOMIUIEKC, BKIIIOUAIOMIMM Majble
O3Bl renapdHa, B TOM YHCIE W HHU3KOMOJEKYIAPHBIi
TCHApPHH, AHTHAIPETAHTHl HIMPOKOTO CHEKTpa JEHCTBHS
(TpeHTall, PEOMONUITIOKHH, HENOTreH), aHTHOKCHAAHTEI
(a-Toxodepo, HUTOXpOM, aeBUT). [ npoduIakTUKH
HOCIIEOTIEPAIIMOHHBIX BCHO3HBIX TpOMOO30B HCIOIbL30-
BaJlM IIpenapaT, BKIKUYAIIMH TelapHd ¢ JHTHAPO3P-
rotamuHoM. Ilpn newenuu GonbHex ¢ JABC-cunapomom,
00yCNIOBICHHBIM THOIHOM MHeKIKeH, MHTOKCHKALMEH,
Hapsily ¢ aHTHKOAryJIAHTHOH TepalHeH MCIOIL30BAIIH
pasIiYHbIE METOAbl ACTOKCHKAaUMH (mIasMadepes, re-
ModuisTpanuio u 1p.). [IpuMeHeHre KOMINIEKCHBIX CHIO-
cob60B NpOQMIaKTUKYU MO3BOJMIO CHHM3HTH HMHTEHCHB-
HOCTb BHYTPHCOCYIMCTOI'O CBEPTHIBAHMS KpOBM H
YMEHBIIUTL YacTOTY M TKECTh TEUECHMs Iocaeonepa-
IHOHHBIX OCIOKHEHHMIH.
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