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Abstract

Coronary shuntography represents the “gold standard” of evaluating the coronary bypass grafting re-
sults. Today it is practically the only method allowing: detailed analysis of complications; the possibility of
direct visualization of shunts of all types and localizations; the detection of occlusion and stenosis, their
localization, severity and extension; the possibility of simultaneous direct reliable assessment of the proxi-
mal and distal coronary bed state; determination of progression degree and localization of atherosclerosis
— which in turn helps to increase the effectiveness of direct revascularizing operations in patients with
coronary artery disease.
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cTeHoKapauscbl 0ap HaykacTapAarbl LUYHTTbIH, OTIMAiNIr XX9He OHbl OaFanay
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Axpatna

LLlyHTOKOpOHaporpagus — KOPOHAapJbl LIYHTTAYAbIH HOTUXENEPIH Oaranayra apHanfaH «aaTblH CTaH-
Aapt». byrinri TaHga on ackeiHynapAbl TOJbIK TeKCepyai Xypridyre, TypJi TUIITEr XoHe JloKaan3aunsaars
LIYHTTapAbIH 6apsibiFbiH Tikenen Bu3yanu3aunsanayra, OKKI03USAap MeH CTeHO3AapAbl aHbIKTayFa, KOpIHiM
MEH Y3bIHAbIK JEHTeViH aiikbiHaayra, 0ip Me3epTTe NPOKCUMAIbAbI XOHE ANCTabAbl KOPOHAP/bI apHaHbI
Tikenei, HaKTbl Oaranayra, 63 keaeriHge XWA-col 6ap HaykacTapaarbl Tike PeBacKynspU3aLnssibik 0TanapabiH
TUIMAINITIH apTTeIpyFa biKMan eTeTiH, arTepoCcKAeP03AbIH aCKbIHY 10KanN3aumnsIChiH XoHEe AEHreliH aHbIKTayra
MyMKiHik 6epeTiH bipaeH 6ip aic.
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CTeHoKapaumei nocne xupyprudeckoin koppekuun UBC Ha rocnuTanbsHOM 3Tane
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Kasaxckuit HaumoHanbHblit MeguumnHckuin Yausepcutet um. C.J. AcheHauaposa, Anmarsl, Kasaxcran

AHHOTauunsa

LLlyHToKOpOHaporpgus npeacTaBaseT cobosi “3010Toi cTaHaapT” A5 OLEHKN Pe3ysibTaTOB KOPOHAPHOIO LYHTUPO-
BaHns. Ha cerogHsaLwHmi 4eHb OHA MPaKTUYECKN EANHCTBEHHAS MO3BONISIET NPOBOAUTL AETalbHbIN aHANN3 OCTIOXHEHNH,
BO3MOXHOCTb MPSIMOV BU3Yanu3aumn LIYHTOB BCEX TUIMOB 1 JI0KAN3aLMI, BbISIBIEHUE OKKKO3UN 1 CTEHO30B, UX J10Ka-
JM3aLmm, CTeNEHN BbIPAXEHHOCTU 1 MPOTSXEHHOCTH, BO3MOXHOCTb OAHOBPEMEHHOM NPSMOM JOCTOBEPHOM OLEHKU CO-
CTOSIHUS IDOKCUMAIIbHOTO U ANUCTabHOIO KOPOHAPHOI0 Pycna, 0NpeaeneHne CTeneHu U 10Kann3aumm nporpeccupoBa-
HUS aTepocKepo3a, YTo B CBOKO 04EPEAb CrI0COOCTBYET MOBbILIEHNIO 3PPEKTUBHOCTY NPSMbIX PEBACKYNSPUIUDYIOLLNX

onepaumii y 6onbHbix MBC.

In coronary surgery, the question of shunt pa-
tency is an important aspect of assessing the re-
sults of direct myocardial revascularization, since
only with passable shunts and their high-quality
functioning we can talk about successful coronary
bypass surgery. The completeness of myocardial
revascularization and the functional state of coro-
nary artery bypass grafts largely determine the
prognosis of surgical intervention. The problem of
occlusion of shunts remains unresolved. Most of-
ten the shunts closing during the first year after
operation. Occlusion of venous shunts during the
first year after surgery is observed in 25-30% of
patients, then for 5-7 years the frequency of occlu-
sion is about 2% per year, after this period - 5%
per year. The main reasons that can lead to shunt
dysfunction are: 1-technical (damage to the endo-
thelial layer and walls of the autovenous graft when
it is taken, excessive length and bend of the shunt,
tension of the shunt due to its insufficient length,
improper choice of the location of the distal anas-
tomosis); 2- anatomical factors; 3 - general factors
(low volumetric blood flow velocity by shunt, insta-
bility of general hemodynamics, massive adhesions
in the pericardial cavity, hypercoagulation, purulent
mediastinitis, and, according to Rabotnikov V.S.
[13], a prolonged febrile condition and inadequate
intake of anticoagulants.

Shunt patency and evaluation

methods
There are several methods for determining the
patency of shunts. These methods can be divided

into direct, allowing to explore shunts directly, and
indirect. Direct methods include 1-electromagnetic
flowmetry, 2 - radiopaque shuntography. 3-com-
puted tomography. The basic principles of modern
treatment of patients with coronary artery disease
are to restore blood supply to the coronary arteries
and improve the function of ischemic myocardium
[1, 5,6, 7,13, 16, 17, 18, 21]. Currently, achieve-
ments of reconstructive coronary surgery require
a review of treatment outcomes for patients with
CHD. Maintaining myocardial function in satisfac-
tory condition without a full main blood supply is not
always considered as optimal. At the present stage,
the possibilities of direct vascularizing operations
on the spacecraft allow striving to restore adequate
blood supply in the ischemic myocardium in patients
with coronary artery disease in most cases [2]. One
of the main reasons for unsuccessful outcomes is
thrombosis of the operated vascular segment (graft
+ coronary artery) in the immediate postoperative
period. An analysis of the causes of thrombosis at
the hospital stage, as well as the frequency of their
occurrence and the prevention of these complica-
tions, occupy one of the leading places in the study
of the problem of surgical treatment in patients with
CHD [1, 10, 11, 12, 14, 17, 20].

Shuntography is the “gold standard” for evalu-
ating CABG results. Today it is practically the only
method allowing to perform detailed analysis of
complications, which in turn helps to increase the
effectiveness of direct revascularizing operations in
patients with CHD. The advantages of this method
include the following: the possibility of direct visu-
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alization of shunts of all types and localizations; the
detection of occlusion and stenosis, their localiza-
tion, severity and extension; the possibility of simul-
taneous direct reliable assessment of the proximal
and distal coronary bed state; the determination of
degree and localization of the progression of ath-
erosclerosis [2, 3, 4, 8, 9, 15, 17, 19, 22].

The results of coronary shuntography

at the hospital stage

In research, 66 patients underwent repeated
coronary angiography and shuntography at the
hospital stage, in the period from 9 to 30 days af-
ter CABG. Depending on the method of myocardial
revascularization, they were divided into 3 groups.

Group 1 - patients with autovenous shunts only,
group 2 — with one ITA used in combination with
venous bypass grafting, and group 3 - with two or
more autoarterial conduits in combination with ve-
nous shunts. A total of 52 autovenous shunts were
placed in 1 study group (the average number of dis-
tal anastomoses was 2,9).

In the 2 study group, 28 patients underwent
CABG using one arterial conduit in combination
with autovenous bypass grafting. A total of 78
shunts were placed (the average number of distal
anastomoses was 2,8 per patient). The number of
autovenous grafts was 50 (64.0%), the number of
autoarterial conduits was 28 (36.0%), of which 24 -
LITA, 2 - RITA, 2 - RA.

In the 3 study group, 20 patients underwent
CABG using two or more arterial conduits in com-
bination with autovenous bypass grafting. A total
of 56 shunts were placed (an average of 2,8). The
number of autovenous grafts was 16 (28.6%), the

number of autoarterial grafts was 40 (71.4%), of
which 18 - LITA, 4 - RITA and 18 - RA. In this group,
LITA and RITA were in all cases excreting skeletal-
ized without opening the pleural cavities. RA was
isolated along with concomitant veins and used as
a free autotranspant. The multivariate analysis be-
came the main research method in this work. The
results of shuntography in groups of patients at the
hospital stage were studied depending on: 1 - the
type of transplant used; 2 - the number of shunted
arteries; 3 - the anatomical name of the arteries;
4 - diameter of shunted arteries; 5 - severity of
stenosis of shunted arteries; 6 — mediastinitis in
anamnesis.

A total of 186 shuntographs were analyzed.
Shunt thrombosis was detected in 16 cases (8.6%).
In 15 cases out of 118 (12.7%) thrombosis of ve-
nous shunts was revealed, in one (1.5%) (out of 68)
- autoarterial graft dysfunction.

The dependence of transplant thrombosis on the
number of shunted arteries is presented in table 1.

As can be seen from table 1, all shunts are
passable when 1 CA is shunted. When bypassing 2
CA, 1 (2.6%) graft was thrombosed. Of 84 conduits,
when 3 CA were bypassed, 6 (7.1%) were throm-
bosed. When shunting 4 CA, 9 (15.0%) shunts were
thrombosed.

Thus, when determining the dependence of
transplant thrombosis on the quantity of bypassed
arteries, a clear relationship between the transplant
thrombosis frequency increase and the quantity of
bypassed arteries was revealed.

The dependence of venous graft thrombosis on
the stenosis degree of shunted CA is presented in
Fig. 1

Coronary arteries  Operations quantity Shun;::::::\:oms Percentage
1 CA 4 - 0 (of 4 shunts) 0%
2CA 19 -1 (of 38) 2,6%
3 CA 28 - 6 (of 84) 7,1%
4 CA 15 - 9 (of 60) 15,0%

<75%

> 75% occlusion

‘ B Qty of shunted CAs

B Qty of trombosis ‘
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The dependence of trans-
plant thrombosis on the
number of shunted arteries
is presented

Fig. 1.

The dependence of venous
graft thrombosis on the
stenosis degree of CA
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Table 2.
Description in text

Table 3.
Shuntography data in pa-
tients after mediastinitis

Fig. 2.

Causes of autovenous
graft trombosis on hospital
stage

Shunted CA diameter Quantltys(:]f utl:ltr‘;)mbosed Percc;r:tage
1.0 mm 8 (of 20) 40
1.5 mm 5 (of 36) 13.8
2.0 mm 2 (of 76) 2.6
2.5mm 1 (of 57) 1.8

Operation type Shuntography data

CABG-2 Thrombosis of a single venous graft
CABG-1, MCA-1 Thrombosis of a single venous graft
CABG-2, MCA-2 Thrombosis of two venous grafts

Thus, one of the leading factors causing throm-
bosis of autovenous grafts is CABG in patients with
hemodynamically insignificant stenoses (<50%).
As shown by the data presented in table 2, the
patency of venous shunts directly depends on the
caliber of the shunted CA. So, in shunted CA with a
diameter of 1.0 mm, 40% of the shunts were throm-
bosed, and in shunted CA with a diameter of 1.5
mm — 13,8%. In cases of shunting of CA with a di-
ameter of 2.0 mm and 2.5 mm, thrombosed were
respectively: 2.6% and 1.8% of transplants. Con-
sequently, the probability of anastomosed shunts
thrombosis in CA with a diameter of less than 1.5
mm is 4 times higher than in shunted CA of a larger
caliber. Dependence of graft thrombosis on the di-
ameter of shunted CA.

The immediate postoperative period was com-
plicated by anterior purulent mediastinitis in three
patients (one from each group of Table 3).

As expected, in all three patients with immedi-
ate postoperative period complicated by anterior
purulent mediastinitis, thrombosis of one or two au-
tovenous shunts was revealed. Moreover, all three
autoarterial shunts were passable. In the analysis,
other causes of graft thrombosis in these three pa-
tients were not found. Figure 2 presents the causes

20%

of thrombosis of autovenous grafts at the hospital
stage. As can be seen from fig. 2, in 4 cases the
cause of thrombosis of autovenous grafts was a
poor distal bed. Thrombosis developed as a result
of poor shunt flow due to the small capacity of the
vascular bed. Technical errors in the collection and
implantation of shunts that caused thrombosis of
autovenous grafts were identified in 3 cases. In 4
cases, mediastinitis was the cause of shunt throm-
bosis. In 4 cases, thrombosis of autovenous grafts
as a result of exceeding indications for surgery and
shunting of CA with “immature” stenoses (<50%)
was revealed.

Thus, the only reason for an autoarterial graft
(MCA) occlusion was the technical error in perform-
ing the distal anastomosis. All autoarterial grafts
from RA were passable. At the same time, in 2 ob-
servations, conduits from RA turned out to be spas-
tic arterial transplants which were eliminated after
antispastic therapy. The causes of thrombosis of
autovenous grafts were a poor distal bed, technical
errors in the collection and implantation of shunts,
which led to thrombosis of autovenous grafts and
mediastinitis, and also an excess of indications for
operation and shunting of CAs with immature ste-
noses (<50%).

DLow CA diameter B"immature" CA stenosisOMediastinitis OTechnical errors
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