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Opu2ww1,t:!H 1Ti.py iJ 

3HAY:AJHOCTA HA' IlPOMEHATA HA XEilATAJIHHOT TTPOTQt.IEH HH)lEKC 
BO OTKP.HBAlhETO HA METACTA3HTE HA UPHMOT ,UPOE 

, 
DOPPLER FLOW RATIO ALTERATION VALUE IN LIVER METASTASIS DETECTION 

A.BpaMOBCKH rr .. CepBHHH )K., ct>HJIOB H. H TonopOBCKa-PajYaHOBCKa JI, . 

I:1HTepHo OJlJlenemre, J3Y KmrnHl.fKa 6onmn~a ",U-p T. fiaHOBCKH", EaToJia, Perry6mrKa 
.MaKe,a;OHHja 

AncrpaKT 

Boaep;. MeTaCTa3HTe ro HapyruyBaaT KJiaCH'l!HHOT 

MO.n;en Ha KpBOCHa6.n:yBaH.e Ha :QpHHOT .n:po6, lllTO 
pe3yJITHpa co nag Ha nopTaJIHHOT H 3fOJieMyaaH>e 
Ha apTepHCKHOT npoTOK. Uen Ha CTY.D:HjaTa e ,a;a ce 
H3MepH H .n;a ce npeCMeTa xenaTaJIHHOT npoTo'l!eH 
HHJ:{eKc (DFR). 
Me-rop;H. Eea HCrnITaHH 60 3a6oJieHH OJ:{ .KOJIOpeK
TaJieH Kap:QHHOM co .n:orrnep-exoToMorpaqmja, no
,a;eneHH BO rpynH co H 6e3 MeTaCTa3H. ITa~HeHTHTe 
6ea npe;a:orrepaTHBHO H IlOCTOnepaTHBHO KOHTPO

JIHpaHH. 
Pe3yJIT3TH. Eea H3MepeHH 3fOJieMeHH Bpe):{HOCTH 
Ha JJ, 4> p Kaj Il~HeHTHTe CO MeTaCTa3H . CIIOpe.n; 

KBapTam1: 0,34±0,06; 0;38±0,06; 0,42±0,05 H 0,46± 

0,05. ( p < 1,58 · 10-16 
). 

,UHCK)'CHja. Bpe,n:HOCTHTe Ha DFR Kaj na:QHeHTHTe 
co MeTaCTaTCKH npoMefil.I KOHTHHyHpaHO c_e 3fO

JieMyaaa, co CTaTHCTH't.lKH .3Ha'l!ajtta pa3JIHKa, ,,p" e 

MHOry MaJI. . 

3aKJiy'loK. 3aKJiy'-IHBMe .o;eKa DFR 3Ha'l!ajHo ce 
3roJieMyBa Kaj CHTe HCilHTYBaHH rpynH KOH HMaaT 

MeTaCTa3H. EpojoT Ha na:Q.HeHTH co MeTaCTa3H H 

3roJieMeH DFR e co nopaHa nojaBa Ha MeTacra3H 
OTKOJIKY Kaj 6oJIHHTe co HOpMaJieH HHJJ;eKC. 

Knyqun Jooposn: xenaTaJieH npoTo~reH HH,n:eKc, 

MeTaCTa3H, ~pH .n:po6 

Abstract 

· Background. Metasrasis dereriorates the classic mo
del of liver vascularization; resulting in increase of 
portal tluw and decrease of hepatic artery flow. The 
aim of this study was to estimate the value of Doppler 

· tlow rate (DFR). 

Kupc:cliu11ue11q11jt1 11 1n·iip1111111 1)0: 1\11paMOlt1.:1-rn ll, l lllTt:pllO 

01u1c::11ci111t: . J3 Y K11111111•11.::i UO/llllll(:I "Ll·r T. na1H>UCKII" , 

E11To11;1. P. :\l:tK.:;io1111j;1: E-Ma~111 : avra111ovski @i;111ail.c·11111 

Material and methods. We examined 60 patients 
with colorecta1 disease by color Doppler ultrasonogra
phy. Patients were di~ided in two groups: with or wit
hout liver metastasis. All of them were monitored pre
operatively and postoperatively for a period of one 

. ' 
year . 

. Results: We found increased values of Doppler flow 
rate in patients with liver metastasis from the first to 
the fourth period: 0,34±0,06; 0,38±0,06; 0,42±0,05_ 

and 0,46±0,05 ( p < I,58. 10-1.6 
). 

Discussion. There was an increase of DFR values in 
patients with liver metastasis, revealing a statistically 
significant difference ("p" value was very small). The
re was a strong correlation between DFR value in the 
preoperative and postoperative period. 
Conclusions. DFR was su_bstantia1ly elevated in all li
ver metastatic groups. Patients with metastasis and ele
vated DFR displayed early onset of metastasis. 

Keywords: Doppler flow rate, metastasis, liver .. 
Boae.i. 

MeTacra31waH>eTo npeTcraayBa npol.(ec Ha .n;Hce
MHHal.(Hja Ha KJieTKHTe o.o; MaJIHrHHTe TYMOpH BO 

.n:pyrn I..(enHH opraHH co cpopMHpaH>e Ha ceKytt.n;ap
HO MeTaCTaTCKO OrHHIIITe. L(pHHOT ,upo6, no JUJM

q>HHTe ja3JIH, e HajqecT opraH Ha MeTaCTaTcKa i,m

sa3Hja [1,2]. Tip11cycrB0To Ha MeTaCTa311 BO up
HHOT ,upo6 e BIDKeH cpaKTOp 3a nporH03aTa Ha 
npe)l(.HByBaH.e, OJJ:HOCHO BKYTIH.HOT TYMOpCK.H BO

nyMeH e HeraTHBeH npe.n;HKTOpeH cpaKTOp 3a npe-

)l(}IByBaH>e. . _. 
HoBOCo'3~aie·Ha1'a 6cir'aTa BacKyJiaptta ·Mpe:>K:l° 80 . 

L(pHHOT .n:po6 KaKO pe3ynTaT Ha MeTaC1',1TCKIITC 
npoMeH11 so Hero, ro Hapywysa HeroouoT 1rn:ic11-

'1e11 .-.io.n:en Ha xeMOAHHUMHKa [3] . KpBOCH.16).lyua
~beTO 11a paHHTe MeTaC1·a31-1 II MeTaCTa311Te co 110-
t,J.JJI 11pe'IIIIIK ce spwH npeKy nopT11mIaTn ueua, a 
IIOHO~l-I:.l, 1rnra IIHI3HIIOT npe•11I11K Ke ce 3ro11e~I11 II 
Ke CTUllclT 3a6eJIC)KJHIIHI 3a y11Tpa3uy•I11a IIJlc!!ITII· 
cjH1Kaq11ja, KpUOCIIclOAYll:.llbeTO ro npe3e~Ia:1T xe
I1:rrarnIIrre apTep1111 [41. H1-1rjrnm-p11pa11110T ttp1I 
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Aapa),I.OBC~ll n. ll cop. 

apo6 m,ia Jro.r1e:--,1eH npoTOK Hl13 xenaTanttaTa ap
Tepttja nopaa11 M3J1IIOT oTnop Ha 6?raTaTa ttoso
coJ;iauetta sacKynaptta Mpe,Ka KOJ ro waHTHpa 
KpBOTOKOT HH3 HejJHHHTe rpaHKl1. TipoTOKOT HH3 
nopTarrttaTa setta e pe;a;yu:HpaH nopain1 eKcnpecHB
HaTa KOMnpecHja o;a; BKYTIHHOT TYMOpCKH BOJiy'},IeH 
Ha Hej3HHOTO saCKYJI?PHO KOpHTO H tterosaTa aa-
30KOHCTPHKl..l;IIja on xyMopanmne Me,n:HjaTopH KOH 
rn 113.rra'!yBa TyMopoT. 
3roneMem:10T 6poj Ha MaJUffHH 3a6onysaH>a H 
HHBHaTa TeHi:teHU:Hja Ja penaTHBHO paHO MeTaCTa-
3HpaH>e e TIOTIHK 3a HCTpIDKyBaH>e Ha ;a;onoJIHH
TeJ1HH COHdrpacpcKH napaMeTPH KOH IIlTO Ke ja 
ttanonoJIHaT KJiaCH'!HaTa E-MO.I( exoT0Morpacp0:ja 
so· o-rxpHBaH>eTo H npe.I(BH.I(ysaH>eTo Ha nojasa Ha 
MeTaCTa3HTe (5,6]. 
Uen Ha cryp;ajaTa e ,n:a ce HCilHTa spe,n:Hocra Ha 
KOJIOP ;a;onnep-MepeH>aTa Ha npOTOKOT BO sacKy
napHHTe CTe611a Ha u;pHHOT ;a;po6, o;a;HOCHO, ,n:a ce 
li3MepaT spe,n:HOCTHTe Ha xenaTaJIHHOT apTepHC.IGI 
npOTO'-leH BOJI}'MeH H nopTaJIHHOT BeHCKH. npOTO
qeH son}'MeH co u:en ,n:a ce npecMeTa xenaTaJIHHOT 
npoTO'-leH HHJJ:eKc (DFR - Doppler Flow Rate) 3a,n:a
;a;eH KaKO HHBHH KOJIH'!HHK, cnope;a; CJie,n:HOTO pa-
BeHCTBO: (7, 8, 9, 10]. . 
DFR·= HAFV. 

PVFV 

MaTepujan H MeTOAH 

Eea HCilHTaHH 60 naQHeHTH co npeTXO,n:HO ,n:Hjar
HO~HpaH KOJiopeKTaJieH Kap~OM co HeKoj op; 
MeTOJJ:HTe 3a ,n:njarao3a: peKTOCHrMOH,U:OCKOIIHja, 
aparorpacpHja a KOJIOHOCKOilHja, KaKO a 60 HCIIH
TaHHU:H o;a; KOHTPOJIHaTa rpyrra co npa6mDKHO HC-

Taoe.,a 1. 
eacKy,'lapeu KOHTJ>OnHa npe.QonepaTneeu 
naeaMe-rae relna neeno,Q 

HAFV 296,6±29,6 396,3±71,8 
PVFV 1559,0± 1277,3± . 

85,7 202,0 
DFR 0,19±0,01 0,31±0,05 

C11rHl1<pHKaHTHOCTa Ha ,n:o6tteHHTe pa3JIHKH BO 
aacKyJ1apHHTe napaMe-rpH Mefy KOHTPOJIHaTa H 

· ceKoja OA rpymne ja npecMeTaaMe co Tecror m1; 
HeJaa11cH11 npHMepou:H AHOBA, a JHa,iajttocTa 
Ha pa3JIHKHTe ja npecMeTaBMe co t-test -Ja 33BHCHH 
npHMepOQ11, np11 WTO fH A06HBMe cne,n:HHTe pe-
3YJ1TaTII: p < l,58 · 10- 16 AO p < 6,23 · 10-40 H CTUTHC-
1'H'IKaTa pa3JlHKa Ja upeAHOCTa Ha ,[(<l>P (cHrHH
<pHK3HTHOCTa e Mttory ro11e1v1a) no1v1efy spe,n:Hoc
THTe BO KOHTp011HaTa H HCOHTYBUHl!Te rpymI BO 
npeAonepaTIrnIrnoT u CHTe noc11eAOUaTemI11 ne• 
p11ow1'I1111 nperne,0:11. Tiapu,11j:rn1111Te Koecp11u,11e11 • 

nonosa ,aHCTJrn6yu11ja KaKo 11 3a60-Ta cTapoCHa H 
neHHTe 0,0: KOJTOpeKT:lJieH Kapu:11HOM. 
CHTe 3a6onett11 na1..v1eHTH npocneKT11BHO npe.o:o-

0 u nocronepaTHBHO coHorpacpcKH rH nepaTHBH ,, 
6 "'HTpaonepaTHBHO rn .nonc11pasMe, HCCTHTaBMe H lJ 

• na rn pacnpe,n:emrnMe so ;a;se ocHOBHl1 rpyn11. na-
U:HeHnI co coHorpacpcKH 11 XHCTOJIOWKH sepr1cp11-
u:11paHH MeTaCTa3H H nau:HeHTH 6e3 MeTaCTa3H. . 
KopHCTeHa oellle KOJIOp ;a;onnep-eXOTOM~rpacpHJa 
co cneKTPanHa aHaJIH3a Ha cHrnanoT. 
3a6onemITe HCilHTaHli!.UI rn H'.Cil:HTaBMe eXOTOMO
rpacpcKH, npe,n:onepaTHBHO 0: BO qeTHpH nocne,a;o
BaTenHH TPHMeceqHH KBapTaJIH, T.e. BO nepHOA o,a 
e,n:Ha roWIBa. ,!J;oKOJii<y 6ea yTBp,n:eHH MeTaCTaTCKH 
rrpoMeHH Kaj HeKOH OJ:( nau:neHTHTe, MeTaCTa3HTe 
,n:orrOJIHHTeJIHO rn ,n:OKa:>KaBMe co TeHKOHrJieHa 6H
onc:0:ja HJIH .FieKoja o,a; penesaHTHHTe HMHI,umr
TeXHHKH: eneKTPOMarHeTHa pe3OHaHua HJIH KOM
IIjYTepH3Hpirna TOMorpacp:eja. IIoToa BaKBHTe na- · 
QHeHTH rn npepacrrpe,n:enHBMe BO rpyrraTa co Me
TaCTaTCKH npoMeHH. Cnope,n: Bpe,a;HoCTa Ha xena
TaJIHHOT npOTO'!eH HH,a;exc (DFR) cpopMHpaBMe no 

'. p;Be cy6rpym1 BO rpynaTa co H 6e3 HHHI.UijaJIHH Me
TaCTaTCKH npoMeH11: rpyna co HOpMaJIHli spe,n:HOC
TII Ha DFR H rpyna co 3rOJieMeHH spe,n:HOCTH Ha 
OBOj IIH;D;eKC. 

PeJynnTH 

O;o; ,n:o6HeHHTe ,n:orrnep-coHorpaq,cKH MepeH>a aan
paBHBMe 63.3a Ha no,n:aTOQH H rn npecMeTasMe 
rrpoce'-IHHTe Bpe,o:HOCTH H npoce'-IHHTe Bapnja6H
JIHTeTH Ha BacKynapHHTe napaMeTPH H xenaTan
HHOT npOTOl!:eH HH;D;eKC . (DFR) xaj KOHTPOJIHaTa H 
HCIIHTyBaHaTa rpyna co MepKH Ha ueHTPanHa TeH
,n:eHunja a MepKH Ha sap0:ja6nmneT. 

1 TJ>OM. 2 TpOM. 3 TPOM. 4TpOM. 

414,6±77,8 444,2±70,9 462,7±67,5 493,6±57,1 
1198,5± 1172,2± 1089± 1056,7± 
205,4 171,72 171,7 180,15 

0,34±0,06 0,38±0,06 0,42±0,05 0,46+0,05 

TH Ha KopenauHja HMaaT pa3JIH'!Ha spe,o:HoCT 3a 
pa3JIH'IHa KoMfornauHja Ha spcKH, 3a c11Te spe,o:
HOCTH Ha. npOTO'IHHOT HH;a;exc o,a; npe,a;onep«THB· 
HHOT nepuo,n: KOH HCmrrysaHHTe rpym1 3a CHTe 
Tp0Mece,1ja: 0,053; 0,0006; 0,0077; -0,355 H 1,23, a 
noseieKpaTHHOT Koeq>HLJ.HeHT Ha perpecHjn ImIe 
cysa 0.9l. 
flpou,euTyamrnTn JacTaneuoc-r Ha 6pojoT tin nnQII
eHTHTe co II Cie'.3 MeTUCTUTCKH npoMeHH BO Ct!KOt! 
Tpm,1ece,1je, cnope,o: 6pojoT tin nau,11e11T11 so npe
,nonepnTI11n11I0T nepHOA DO '.3UIHICHOCT OA spe,o:110C· 
Ta 11a npOT0 1I111I0T 111I,ACKC e Anneua uo Ta6c11nTa 2: 
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Tai>c.1:1 2. 

npe,aoneoar,1seH 
nepi,,o_.q 

,., . -: 
3ro11e1Ae>< DfR g 

:; 
l 

,llHcKycuja 

I 
5,88% 

~ 

94.12~:, 

22.22% • 
77 .78% 

To0M ec e ..,r1e 

·, II III IV 
11, 76 o/, 11 ,76% 25,49% 

' ' • 
88 ,24o/, 88 ,24% 

44,44% • 
55,56% 44,45% 22,22% 

3a6e.r1e:>KaBMe KOHTHHyHpaH nopaCT Ha npoce9'.HH

Te Bpe,a;HOCTii Ha npoTO'iHHOT xerraTaJieH HH,a;eKC 

DFR, cnope.a;yBajKH co KOH'rpo1rnaTa rpyna, npeKy 

npe.a;onepaTHBHHOT H Cl:ITe IIOCJiegosaTeJIHH nper

ne.a;H BO npBOTO, BTOpOTO, -rpeTOTO H 9'.eTBpTOTO 

-rpoMeceqje. Og H3HecemITe pe3ynTaTH 3a ,,p", BO

OtUIBMe geKa IIOCTOH CTaTiiCTH9'.KH 3Ha"G:ajHa pa3-

JIHKa Ka.KO MepKa Ha cm,ruqrn:Ka.HTHOCTa BO Bpe.a;

HOCTHTe Ha DFR, 3aToa _IlITO ape,a;HOCTa -Ha ,,p" e 

MH0ry MaJia. ITOCTOH MHOry jaxa KOpeII~Hja IIO

Mefy BpegttOCTIITe Ha DFR BO npeg H rroci'onepa

THBHHTe nperJieJn:I 3a.a;ageHa npeKy rroBeKeKpaT

HHOT Koeqm~eHT Ha perpecHja. 

KoHTIIH)'HpaHo pacre 6pojo'r Ha rra~neHTH KOH 

HMaaT 3roneMeH xerraTaneH npoToqeH HHgeKc, a 

HMaaT MeTaCTaTCKH npoMeHH. Bo rroroneMa Mepa 

pacre opojoT Ha Il~HeHTH co MeTaCTa3H KOH BO 

rrpe.a;onepaTIIBHHOT nepHog HMaJie 3fOJieMeH xe

naTaneH npoTo1ieH HH.a;eKc, aacnpeMa opojoT Ha 

rraqneHTH KOH HMane HOpManeH xenaTaJieH. npo

T09'.eH HH,a;eKc. (Taoena 2). 
EpojoT Ha naqneHTH co MeTaCTa3H KOH HMaJie 3fO

JieMeH xenaTaneH npoT09'.eH BOJI)'MeH e HeKOJIKY

nani noroneM og 6pojoT Ha na~HeHTH KOH HMane 

HOpManHa BpegHOCT Ha HCTHOT HH,tieKC BO npe.a;o

nepaTHBHHOT nepHog: 4 naTH BO npBHOT H BTO

pHOT KBapTan, 5 naTH BO -rpeTH0T H 3 naTH BO qeT

~pTHOT KBapTaJI. 

3aK..r1y'-foK 

XenaTaJIHHOT apTepHCKH npoTo<IeH aonyMeH JHa

•rnjHO ce JroneMyBa Kaj ~a~HeHTHTe og HCilHTy

aaHaTa BO 0,[{HOC Ha ~0HTpOJIHaTa rpyna, gogeKa 

nopTaJIHH0T BeHCK
0

H npoTOK 3Ha<IajHO ce HaMany-

sa Kaj HCmITyBa!-IaTa BO 0.[(H0C Ha K0H'rp0nHaTa 

rpyna. XenarnnHHOT npoTotIeH r11-1a eKc JHa t1 ajtto 

ce ~roneMyBa Kaj CHTe HCilHTYBJHH rpym,, a 

6pOJOT H<l na~HeHTH co MeTaCTaJH K011 11Maa 

JroneMeH xenaTaJieH npoTot1eH 11HneKc, K0Hnrny

HpaHo ce 3roneMysawe. Kottnrny11paHo H no1a6p

JaHo pacTe 6pojoT Ha 6onHHTe_ og KPK KOH so 

npetJ:orrepaTHBHHOT rrep11og HMaJie JroneMeH xe 

naTaJieH npoTo9'.eH HH.a;eKc 11 nopaHa nojaBa Ha 

MeTaCTaJH, OTKOJIKY 6pojoT Ha 60JIHH Kaj KOH 

BaKBH np0Mem1 He ce perncrpHpaHH. 

O.r:1 CIIOMeHaTHTe CTaB0BH, .!{OHeCOBMe .r:1eq)HHHT¥1-

BeH 3aKJiy"9:0K geKa xenaTaJIHHOT np0T09'.eH HH

geKC e peJieBaHTeH aacKynapeH napaMeTap so 

CTaJIHa aco.wrjaqHja H Kopena~ja co nojaBaTa H 

nopaCT0T Ha MeTaCTa3HTe Ha ~pHH0T .upo6 Kaj 

0OJIHH onepHpaHH o.a; K0JIOpeKTaJieH Kap~HOHOM, 

BO 3aBHCH0CT , 0g HeroBaTa BpegttOCT BO npe.a H 

IIOCTonepaTHBHIIOT nepHog. 

KoH</uzwdii. Ha uHiiiepecu. He e .t1eKJiap11paH. 
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