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ILlens. BoiaButh (hakTOpHI, BIUAIONINE HA BOSHUKHOBEHHE TPOMOO3a MOCTOSSHHOTO COCYAU-
croro gocryna (IICH), onpenenuts ux 3HauuMocTb. Mamepuanst u memoost. IIpoanannzupona-
HBI PE3yJIbTATHI JeUeHH 168 MalnMeHTOB C HATUBHOW apTEPHOBEHO3HOW panuoriedanbHol (rc-
Tynoi. [Ipocnexensl pe3yapTaThl JiedeHus: B TeueHue 1 roxa. [lanueHTsl pasaeneHsl Ha 2 TpyI-
nel: 1 rpynmna — manMeHThl, Y KOTOPhIX B TeueHue | roma remonauanu3a HE BO3HUKIO TpombOo3a
apTEpPUOBEHO3HOW (UCTYIBI, 2 Tpylma — MAMEeHTh, Y KOTOPBHIX B T€YeHHE | rojga mpou3omuia
TUCHYHKITUS MTOCTOSSHHOTO COCYAMCTOTO JIOCTyIa BCleAcTBHE Tpombo3a. Pesynrsmamul. Ha oc-
HOBAaHWU MOJYYCHHBIX JaHHBIX K (akTopam pucka tpombo3a [IC]] B mepuon 10 6 Mecsies Obun
OTHECEHBI: OBTOPHBIE OMEpaIuy, [UIUTEIbHOCTh aHTUKOATYISTHTHOW Tepanuu, KOPPEeKIus aHTHU-
KOAryJIsIHTHOM Tepanuu, antuonorukorepanus. K ¢paxkropam pucka tpomoo3sa [IC]] B nepuog ot 6
1o 12 mecsneB ObUIM OTHECEHBI: aTepPOCKIEPO3, AUaMeTp (PUCTYIbHON BEHBI, TOBTOPHBIE Olepa-
LIMY, KOJMYECTBO MOBTOPHBIX ONEpaluii, NIpUYMHAa NOBTOPHON OINEpaluu, JUIUTEIbHOCTh aHTH-
KOAryJISIHTHON Tepamnuu, KOPPEKIUsl aHTUKOATYJISTHTHON Tepamnuu, aHTHOMOTUKOTepanus. 3aKir-
yenue. Peanuzanus BbIIEIEHHBIX (PAKTOPOB pUCKA HE SIBJISETCS €IMHCTBEHHOM NMPUYMHOMN BO3-
HUKHOBEHUS OclOkHeHUH. [y Oosiee MeTalbHOTO PacCMOTPEHUSI BEPOSITHOCTH BO3HUKHOBEHUS
TpoMO03a MOCTOSHHOTO COCYAMCTOTO AOCTYIa B pa3sHble BpEMEHHbIE IPOMEKYTKH Iiesiecoo0pas-
HO MPUMEHEHHE MHOTOMEPHOTO MAaTEeMaTUYECKOTO MOJICIIMPOBAHHUS.

Knrwouesvie cnosa: nocmosauHulil cocyoucmulii 00Cmyn; ¢axmopwvi pucka mpombosa; 2emo-
ouanu3;, XpoHu4eckas no4eyHas He0oCMamo4HOCMyb; APMepPUOBeHO3HAs PUCmyda.
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Aim. To identify the factors affecting the occurrence of thrombosis of permanent vascular
access and to determine their significance. Materials and Methods. The results of treatment of
168 patients with native arteriovenous radio-cephalic fistula were analyzed. The results of treat-
ment were traced within 1 year. According to the results of treatment, patients were divided into 2
groups: the 1* group — patients who did not develop thrombosis of the arteriovenous fistula within
1 year of hemodialysis, and the 2™ group — patients with a dysfunction of permanent vascular
access developed due to thrombosis within the first year. Results. On the basis of the obtained da-
ta, the risk factors for thrombosis of permanent vascular access within 6 months were: repeated
operations, duration of anticoagulant therapy, correction of anticoagulant therapy, antibiotic ther-
apy. Risk factors for thrombosis of the PVA for the period from 6 months to 12 months were:
atherosclerosis, fistula vein diameter, repeated operations, the number of repeated operations, a
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reason for a repeated operation, duration of anticoagulant therapy, correction of anticoagulant
therapy, antibiotic therapy. Conclusions. The results of the study suggest that the realization of
the identified risk factors is not the only cause of complications. For a more detailed consideration
of the probability for thrombosis of permanent vascular access in different time intervals, it seems
appropriate to use multidimensional mathematical modeling.

Keywords: permanent vascular access; thrombosis risk factors; hemodialysis; chronic renal
failure; arteriovenous fistula.

Up to the moment, causes for compli- Materials and Methods
cation of permanent vascular access (PDA) The results of surgical treatment of
in patients with technically correct imple- 168 patients with terminal stage of chronic
mentation of surgical intervention remain kidney disease were monitored. Of them 73
unclear [1]. The formed native arterio- (43%) were women and 95 (57%) were
venous fistula (AVF) works on average men. The mean age was 5614 years. The
within 3-5 years, duration or this period results of treatment of the diseases were
reduces due to development of complica- traced within 1 year (from September 2016
tions (thrombosis, stenosis, fistula vein to September 2017).
aneurysm). With time the amount of pa- In all patients PVA was performed in
tients with functional AVF declines [2]. the lower third of the forearm by a modified
The most common complication on the part technique proposed by M.J. Brescia u J.E.
of PVA which happens in 60% to 90% of Cimino (1966): under local anesthesia from
cases is thrombosis of AVF. At present a transverse access in the lower third of fo-
number of rules are elaborated for use of rearm with formation of anastomose of the
PVA with the aim to prevent such compli- type ‘end of cephalic vein into the side of
cations as thrombosis, hemorrhage, infec- radial artery’ by microsurgery methods us-
tion of permanent vascular access, aneu- ing general surgical and microvascular Kits.
rysms of fistula vein. However, no me- In all patients in the postoperative period a
thods have been developed permitting to distinct systolic-diastolic thrill of the anas-
detect changes in the fistula vein that im- tomosed vein was noted.
pair the quality of hemodialysis to the ex- According to the results of treatment
tent of appearance of clinical manifesta- patients were divided into 2 groups: the 1%
tions requiring surgical, sometimes urgent, group — with no thrombosis of AVF within
correction. Many works have been con- the first year of hemodialysis (n=126), the
ducted to study factors that influence the 2" group included patients with dysfunction
risk of thrombus formation, such as low of PVA within the first year due to throm-
resistance of the vessel wall [3], prolonga- bosis (n=42).
tion of antiplatelet and anticoagulant thera- In all patients included into the study,
py in dialysis patients [4,5], stenosis of fis- the history of the main disease that led to the
tula vein [6], and to assess the influence of terminal stage of CKD and a related patholo-
circulating complexes [7]. Nevertheless, gy were evaluated, and preoperative examina-
there remain many causes and mechanisms tion was conducted with the aim to determine
of complications of PVA as well as factors localization of access depending on the condi-
influencing the frequency of complications, tion of arterial and venous bed in the scope of
that are not yet completely studied. US examination using the Philips Envisor C

Aim — to carry out a complex analysis of HD apparatus (the Netherland) before and
factors influencing initiation of thrombosis of after tourniquet test.
permanent vascular access and to determine Parameters of the initial condition of the
their significance. patient before surgical intervention were ana-
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lyzed (gender, age, the main diagnosis, exis-
tence of essential hypertension, diabetes mel-
litus, hypotension, atherosclerosis,, ischemic
heart disease, characteristics of the radial ar-
tery and of cephalic vein).

In pre- and postoperative period, pa-
rameters of CBC, of biochemical blood test,
of formation of the aneurysm of the fistula
vein during its use, speed characteristics of
blood in the fistula, infections of vascular
access were analyzed; in postoperative pe-
riod — anticoagulant and antiplatelet thera-
py, antibiotic therapy.

Statistical processing was carried out
using Statistica 12.0 (StatSoft Inc., USA),
MedCalc® 18.2.1 (MedCalc Software, Bel-
gium) programs. Basic descriptive characte-
ristics, comparisons of differences between
the groups, extended statistical methods in-
cluding calculation of relative risk (RR) and
odds ratio (OR), elements of multivariate sta-
tistics were used. The level of statistical signi-
ficance was taken to be p<0.05.

Interpretation of the RR value was
conducted in the following way. The relative
risk parameter was compared to 1 (unity) to
determine the character of relationship be-
tween the factor and outcome: if RR equaled

1, it was concluded that the studied factor
did not influence the probability of outcome
(absence of relationship between the factor
and outcome); at the values >1 the factor in-
creased the incidence of outcomes (feed-
forward); the values <1 meant a reduction of
the probability of outcome under influence
of the factor (feedback).

Besides, the limits of 95% confidence
interval (CI) were evaluated. If both values —
of the lower and upper limits were located on
the same side from 1, or, in other words, ClI
did not include 1, the conclusion was made
about statistical significance of the identified
link between the factor and outcome with the
probability of error p<0.05.

Results and Discussion

The analysis of the data obtained dem-
onstrated an increase in the quantity of com-
plications with the time of functioning of
PVA, and in this context the patients’ data
were analyzed in different periods of observa-
tion. In result, the patients were divided into
groups depending on the time of development
of thrombosis, and, accordingly, on the in-
crease in the amount of these complications
[8,9] with the critical point 6 and 12 months
(Tables 1, 2).

Table 1

Relative Risk and Odds Ratio for Initiation of Thrombosis with Critical Point
of 6 Months of Functioning

Value Cl Cl Significance Level,
-95% +95% p
RR 4.75 2.06 10.93 0.0002
OR 5.77 2.35 14.17 0.0001
Table 2

Relative Risk and Odds Ratio for Initiation of Thrombosis with Critical Point
of 12 Months of Functioning

Value Cl Cl Significance Level,
-95% +95% p
RR 1.20 0.24 5.89 0.0080
OR 1.63 1.22 2.17 0.0070

POCCUNCKUA MEOUKO-BUONONMYECKUMA BECTHMUK
uMeHu akagemuka WU.MN. NMaeno.a. 2019. T. 27. Ne2. C. 203-208

205

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2019;27(2):203-8




OPUIMHANbHOE UCCIEOOBAHMUE

ORIGINAL STUDY

DOI:10.23888/PAVLOVJ2019272203-208

For evaluation of probable risk factors for
thrombosis of PVA, relative risks were calcu-

lated in different critical intervals, namely be-
fore 6 months and after 6 months (Tables 3, 4).

Table 3

Relative Risks for Development of Thrombosis of Permanent Vascular Access

before 6 Months

Factor RR _9(52!)/0 +9C;I% Slgnlflcalr;ce Level,
Atherosclerosis 2.18 0.85 5.60 0.1000
Urea level before operation 0.90 0.51 1.60 0.7200
Blood flow velocity through fistula 0.62 0.27 1.41 0.2500
Stenosis of fistula vain 3.75 0.59 23.66 0.1600
Sepsis 10.50 0.44 252.56 0.1500
Repeated operations 2.57 1.77 3.72 <0.0001
Quantity of repeated operations 0.24 0.09 0.66 0.0050
Reason for repeated operation 0.18 0.03 1.23 0.0800
Duration of anticoagulant therapy 8.79 3.68 20.95 <0.0001
Correction of anticoagulant therapy 5.06 2.56 10.02 <0.0001
Antibiotic treatment 2.51 1.74 3.63 <0.0001
Urea level after operation 1.47 0.60 3.57 0.4000
Table 4

Relative Risks for Development of Thrombosis of Permanent Vascular Access in Period

from 6 to 12 Months

Factor RR _g(fé!yo +§3I% Slgnlflca;ce Level,
Hypotension 9.00 0.96 84.21 0.0541
Atherosclerosis 3.07 1.23 7.67 0.0161
Fistula vein diameter 1.50 1.02 2.22 0.0418
Urea level before operation 0.85 0.48 1.48 0.5583
Repeated operations 2.87 1.97 4.18 <0.0001
Quantity of repeated operations 4.61 1.37 15.54 0.0137
Reason for repeated operation 0.25 0.08 0.77 0.0155
Antiplatelet therapy 1.39 0.57 3.387 0.4713
Anticoagulant therapy 2.95 0.19 46.037 0.4405
Duration of anticoagulant therapy 10.37 4.10 26.28 <0.0001
Correction of anticoagulant therapy 5.90 2.86 12.19 <0.0001
Antibiotic therapy 0.44 0.29 0.69 0.0003
Urea level after operation 1.39 0.57 3.39 0.4644

On the basis of the obtained data, risk
factor for thrombosis of PVA in 6-month pe-
riod included: repeated operations, duration
of anticoagulant therapy, correction of anti-

coagulant therapy, antibiotic therapy. Risk
factor for thrombosis of PVA in the period
from 6 to 12 months included: atherosclero-
sis, fistula vein diameter, repeated operations,

POCCUNCKUA MEOUKO-BMONMOrMYECKUA BECTHUK
nMmeHn akagemuka W.M. Masnosa. 2019. T. 27. Ne2. C. 203-208 206

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2019;27(2):203-8




DOI:10.23888/PAVLOVJ2019272203-208

OPUITMHANbHOE UCCINEQOOBAHUE

ORIGINAL STUDY

quantity of repeated operations, reason for a
repeated operation, duration of anticoagulant
therapy, correction of anticoagulant therapy,
antibiotic therapy.

Thus, calculation of risk factors in two
critical periods permitted to determine a set of
parameters that influence development of
thrombosis of the permanent vascular access
with a high chance of realization that should
be taken into consideration.

In the world literature much attention is
given to search for dependence of thrombosis
on mutations of thrombophilic genes [10,11],
to analysis of blood flow types for develop-
ment of stenosis [6], and also to monitoring of
intraluminal pressure during hemodialysis
procedure. All these goals are resource-
consuming from the point of view of both la-
bor and money. In the given study for the first

time a search for interrelations of thrombosis
of permanent vascular access was undertaken
using routine diagnostic methods.
Conclusion

The main risk factors promoting throm-
bosis of permanent access within the first year
irrespective of the analyzed period (before 6
months and after 6 months) are atherosclero-
sis, duration of anticoagulant therapy, correc-
tion of anticoagulant therapy, antibiotic ther-
apy, fistula vein diameter, multiple opera-
tions, reasons for a repeated operation.

Realization of the stated risk factors is
probably not the only reason for development
of complications. To consider the probability
for development of thrombosis of vascular
access in different periods of time it would be
reasonable to continue the work with use of
multidimensional mathematical modeling.
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