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Artéria Torácica Interna
n

Constituída por 3 camadas: túnica íntima, túnica média e adventícia.

n

Túnica íntima: endotélio, lâmina basal e camada subendoteliar
( tecido conjuntivo e lâmina elástica interna).
As células endoteliais são ricas em sulfato de heparina, óxido nítrico

n

sintase endotelial (eNOS) e prostaciclina.
Propriedades antitrombóticas, inibindo assim a arterosclerose.

n

A lâmina elástica interna não é fenestrada, o que inibe a migração celular, prevenindo assim a

n

hiperplasia da íntima.
A camada predominante é a túnica média, que consiste essencialmente em fibras de colágenio e fibras

n

elásticas.
n

n

As poucas células de músculo liso estão alinhadas circunferencialmente entre as restantes fibras.

Menor quantidade de fibras musculares significa uma menor resposta proliferativa a mitógenos
conhecidos, tal como o fator de crescimento derivado de plaquetas.
Cohn, Lawrence H. Cardiac Surgery in the Adult. Fourth Edition, McGraw-Hill, 2012
Cuminetti G. et al. Neth Heart J 2017 Jan;25(1):4-13
Otsuka et al. Ann Cardiothorac Surg 2013;2(4):519-526
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n

A alta pressão arterial em conjunto com o pequeno tamanho do vaso, ajudam a manter um fluxo sanguíneo
laminar, reduzindo a turbulência. Este é um factor desencadeante dos processos trombóticos.

n

Notável remodelação ao longo do tempo, adaptando-se à necessidade de aumento do fluxo, muitas vezes
aumentando de diâmetro, fenómeno este mediado pelo endotélio.
3

n

J. Tatoulis / Multimedia Manual of Cardio-Thoracic Surger

Tem a particularidade de influenciar a fisiopatologia da placa arterosclerótica.
Menor progressão (ou mesmo regressão) da arterosclerose no vaso nativo.

n

n

Uma semana a dois meses a anastomose revela espessamento da íntima (0.08±0.07 mm).

n

A esqueletonização da ATI não diminui a patência do vaso e aumenta o seu comprimento em 2-4cm.
Figure 3: The right internal thoracic artery being exposed. Note also the internal thoracic vein pushed superiorly. 521
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Grande veia safena
n

Facilidade de colheita, pronta disponibilidade, versatilidade e resistência ao espasmo.

n

A veia safena tem maior diâmetro que a ATI, 3.1 a 8.5 mm vs 1.9 a 26 mm respectivamente.

n

Possui uma íntima fina, separada da túnica média por uma rudimentar lâmina elástica interna.

n

A média consiste em duas camadas distintas de células musculares: uma longitudinal interna - onde
também se encontram fibras de colagénio - e uma camada circular externa.

n

A adventícia é composta principalmente por fibras de colagénio e fibras musculares lisas dispersas.

n

Na altura da implantação a VS já apresenta ausências focais de endotélio, o que estimula a adesão
plaquetária e depósito de fibrina.

n

A lesão endotelial é perpetuada pelo stress hemodinâmico a que é subitamente sujeita.

n

No primeiro mês o principal mecanismo da oclusão parece ser trombose do enxerto.
Cohn, Lawrence H. Cardiac Surgery in the Adult. Fourth Edition, McGraw-Hill, 2012
Cuminetti G. et al. Neth Heart J 2017 Jan;25(1):4-13
Otsuka et al. Ann Cardiothorac Surg 2013;2(4):519-526
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n

A pressão arterial e fluxo pulsátil estende VS para diâmetros maiores.

n

A hiperplasia da íntima define-se como depósito de células de músculo liso e matriz extracelular
(proteoglicanos e colagenio de tipo I e III). Representa a principal causa de doença de enxerto entre o 1º
mês e o ano.

n

A hiperplasia intimal na colheita pode afetar até 95% das veias safenas após a sexta década de vida.

n

As válvulas venosas intactas também podem ser um fator predisponente para a falência do vaso.

n

As alterações arteroscleróticas são observadas a partir do 1º ano.

n

As placas arteroscleróticas tendem a ser difusas, friáveis, mal calcificadas e caracterizadas por fibroateroma
com grandes núcleos necróticos.

n
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Figure 2 Histologic changes observed in the internal mammary artery (IMA) graft as compared to the saphenous vein graft (SVG). A,B.
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69-year-old man who underwent CABG surgery 6 years antemortem. Note the absence of intimal thickening in IMA (C) versus the presence
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n

As células endoteliais expressam níveis mais baixos de
eNOS do que as da IMA.

n

A lâmina elástica interna é fenestrada.

n

A túnica média é rica em células musculares.

n

Maior massa muscular está na origem da sua
reconhecida propensão ao espasmo (taxa de 4-10%).

Figure 4: The skeletonized right internal thoracic artery, 15 cm in length,
Vantagens:
3–4
mm (internal/external) diameter superiorly. Pleura intact.
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n

Figure 6: Transverse sections of internal thoracic and radial arteries. Note similar size. The internal thoracic artery has a thinner wall with elastic laminae. The
radial artery has a thicker wall predominantly due to a muscular media.

Comprimento suficiente para ser utilizada para qualquer território;

The RITA is easier and quicker to harvest using this technique. It is
usually
larger than
the LITA, and
it is very
unusual
n
Adaptável
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arteriais
mais
altas;to damage it
(Figures 3 and 4). There are no vaso vasorum in the ITA wall, and
n
hence,
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for wallmuscular
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entirely from
É nutritional
fácil de manusear
(parede
espessa);
the lumen. Skeletonization also results in 2- to 4-cm of extra length.
n
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serwall
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Minimal
chest
trauma,
endothoracic
fascia, and diabetes mellitus, radioterapia do mediastino e parede
parietal
pleura mainly intact, and not disrupting the intercostal
torácica).
arteries as they approach the sternal edges, results in superior residual vascularity to the sternal edges, and sternal infection/dehisCohn, Lawrence H. Cardiac Surgery in the Adult. Fourth Edition, McGraw-Hill, 2012
cence rates achieved are similar to when only one ITA is used, even
6
Cuminetti G. et al. Neth Heart J 2017 Jan;25(1):4-13
in diabetic patients [11].

Contra-indicações:
n

Arterosclerose na ecografia (5.3% vs 0.7% ATI);

n

Trauma em canulações anteriores;

n

Fístula arteriovenosa para hemodiálise;length. Two weeks after surgery.

n

Vasculite;

n

Síndrome do túnel do carpo;

Figure 1: Longitudinal forearm incision for radial artery harvest, 20 cm in

n

thoracic vein is pushed upwards to develop a plane between it
and the RITA. The RITA can then be indirectly retracted downwards by pulling down on the endothoracic fascia on the RITA
side. The plane is developed proceeding distally towards the
fifth interspace. At this level, the internal thoracic vein is clipped
to minimize nuisance venous bleeding should the internal thoracic vein branches be accidentally damaged during the RITA
harvest. Proximally, the RITA passes behind the right internal
thoracic vein and is widely separated particularly in the first and
second interspaces. The right internal thoracic vein may be
divided between clips if necessary for excellent exposure of the
RITA. The right internal thoracic vein branches are defined and
divided with coronary scissors between clips. Liberal amounts
of warm papaverine is applied topically to the RITA. Once the
entire length is exposed, it is gently pushed off the endothoracic
fascia (no branches) and then any residual fibrous or fatty tissue
attachments are divided with cautery. The RITA is then encircled
down its length by a gauze soaked in warm papaverine and left
in situ until proposed use.

n

Doença de Raynaud.

Apesar do teste de Allen, cerca de 10% dos doentes podem ainda
desenvolver isquemia ligeira da mão.

n

A colheita da radial leva a um aumento crónico no fluxo da artéria
Video 1: Harvest of the left radial artery by a no-touch, open technique.
Branches are divided with scissors between metal clips. The right internal thoracic artery is exposed by peeling back the extrapleural tissues, incising the
endothoracic fascia and developing the plane between the vein superiorly and
the internal thoracic artery inferiorly. The internal thoracic artery is harvested in
a skeletonized fashion, and branches are divided with scissors between vascular
clips. Note the significantly longer radial artery graft by comparison with the
free right internal thoracic
artery grafts.
3

cubital, acompanhado de aumento da espessura íntima-média e da
doença arterosclerótica.
3

n

2: Radial
artery prior to use.
Note its excellent
size and robust nature.
J.Figure
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/ Multimedia
Manual
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Surgery

J. Tatoulis / Multimedia Manual of Cardio-Thoracic Surgery

Estes achados podem ter implicações importantes para a sua
indicação em doentes especialmente jovens.

n

Esta artéria é muito sensível ao fluxo competitivo.
Figure 3: The right internal thoracic artery being exposed. Note also the inter3superiorly.
nal thoracic vein pushed
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Dusko G. Nezic et al. ejcts 30 (2006) 341—346
Cuminetti G. et al. Neth Heart J 2017 Jan;25(1):4-13
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Artéria Gastroepiploica
n

Ramo da artéria gastroduodenal que corre paralelo à maior
curvatura do estômago.

n

Parece ter baixa incidência de arterosclerose e fluxo suficiente para
ser utilizada na cirurgia.

n

Parede mucular, tendência para vasoespasmo.

n

Descrita a sua utilização para a coronária direita, seus ramos e
território da Circunflexa.

n

Suma et al. descreve uma taxa de permeabilidade de 5 anos de
85,5%, implicando uma durabilidade significativa do enxerto.

n

Angiografia in situ é mais difícil do que qualquer outro enxerto pela
sua localização.

Cohn, Lawrence H. Cardiac Surgery in the Adult. Fourth Edition, McGraw-Hill, 2012.
Cuminetti G. et al. Neth Heart J 2017 Jan;25(1):4-13.
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Veia Safena (VS) vs Artéria Radial (RAD)

enous vein; and MI, myocardial infarction.

Radial
artery versus saphenous vein patency randomized trial: five-year angiographic follow-up.
of 86.4% and 98.3% (P"0.04; Figure 1) and an absolute

henous veinCollinsdifference
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to 18.2) between
P et al. Radial
Artery
Versus
Vein saphenous
Patency (RSVP) Trial Investigators. Circulation. 2008 Jun 3;117(22):2859-64
to 5) and
vein and radial artery grafts.
respectively.
28 minutes)
n
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Visual
grading
of the angiographic data is presented in Figure
0.7% (n"1);
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with patent do
vein território
grafts had graft
nced a catan
Revascularização
dadisease
Circunflexa (Cx) com estenose >70%.
graded P2 or P3. Five radial artery grafts graded P2 or P3
d on day 8.
y except for
(8.5%) had anastomotic stenoses but remained patent with
n
RAD
e 60
doentes com VS.
e, which was
good 82
flowdoentes
and had nocom
evidence
of graft
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% versus 5%;
intimal proliferation. The string sign (P4) was present in 1
of the radial
nradialEndpoint
artery graft and
saphenous avein
grafts.
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dos vasos.
m function or
!0.4 months
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rdiovascular
gs, angiotenand calcium
y physician.
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of the 134
y (77%; the
D of 67!10
randomized
ctively.

s vein grafts
patency rates

n

Patência para RAD de 98,3% vs 86,4% da VS.

n

23% das VS apresentavam sinais de doença.

n

Sobrevida de 94% em ambos os grupos.

n

A patência da RAD foi sobreponível a ATI.

Figure 1. Graft patency at 5 years. There was a significant difference in patency (P"0.04). Black bars indicate patent grafts;
hatched bars, blocked grafts.
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Radial artery versus saphenous vein graft patency: Meta-analysis of randomized controlled trials
FIGURE 1. Right, Radial artery (RA) failure rates of individual trials (squares) and the pooled summary effect estimate (diamond) with its 95% confidence
interval139,
(CI). Left,
Saphenous
vein graft (SVG) failure rates of individual trials (squares) and the pooled summary effect estimate (diamond) with its 95%
Benedetto U et al. jtcvs. 2010 Jan. volume
Issue
1: 229–231
confidence interval (CI).

caused by severely compromised flow state (string sign).
DISCUSSION
The present meta-analysis, pooling data from RCTs, found
The RA is widely believed to achieve a better graft pa5 RCTs (n=936 doentes) tency
RAD
vs VS como 2º conduto:
the RA and SVG to have similar graft failure rates, and these
rate than the SVG when grafted on coronary arteries
were not influenced by follow-up time.
other
than
the
left
anterior
descending
artery,
despite
n
563 doentes receberam
RAD e 546 doentes receberam a VS.results
In conclusion, no definitive evidence supports the superia lack of conclusive results. To date, only 5 available
ority of the RA over the SVG in terms of graft failure rate in
RCTs have compared RA versus SVG patency. The study
n
Coronariografia foi possível
em 71,4% dos doentes.
patients undergoing CABG. This result is primarily dictated
by Desai and coworkers,3 which included the largest number
by the RA’s high incidence of severely impaired flow state,
of
patients,
showed
the
RA
having
a
reduced
total
graft
ocn
Tempo médio foi de 22 meses (10-52 meses).
probably related to its marked vasal reactivity.
clusion rate but a significantly higher rate of graft failure

n

n

n

Avaliar a patência do conduto.

A falência dos condutos foi sobreponível:
n

FIGURE 2. Right, Risk difference for radial artery (RA) versus saphenous vein graft (SVG) failure rate. Squares indicate individual trials, and the diamond
indicates the pooled summary effect estimate with its 95% confidence interval (CI). Left, Meta-regression analysis of time to follow-up (FU) angiographic
analysis on estimated risk differences. Circles indicate individual trials.

14.1% (95% CI, 11.4% to 17.4%; P < .001) e 14.6% (95% CI, 11.8% to 17.8%; P < .001) para a
RAD e VS, respectivamente.
230
The Journal of Thoracic and Cardiovascular Surgery January 2010
c

n

Resultado da RAD poderá ficar a dever-se a sua tendência para vasoespasmo.

10

Radial artery versus saphenous vein conduits for coronary artery bypass surgery: forty years of
competition--which conduit offers better patency? A systematic review and meta-analysis.
Athanasiou T et al. ejcts.40 (2011) 208—220

n

35 estudos foram incluídos, categorizados de acordo com o tempo médio da angiografia coronária.
n

Avaliar a patência da RAD vs VS.

n

Follow up: precoce (<1ano) com 6795 condutos avaliados;
tempo intermédio (1-5 anos) com 3232 condutos avaliados;
longa duração (>5anos) com 1157 condutos avaliados,

n

A patência da VS foi sobreponível a RAD no primeiro ano - odds ratio de 1.04 (95% IC 0.68 - 1.61).

n

Follow up intermédio a RAD apresentou maior patência (OR 2.06); diferença que aumentou após
os 5 anos da revascularização (OR 2.28).

n

A falência nos primeiros anos deve-se-á sobretudo a razões técnicas.

n

A partir dos 5 anos, a patência estará mais relacionada com as características biológicas do
conduto e a sua resistência à arterosclerose.

n

Preferência da RAD sobre a VS em doentes com esperança média de vida > 5 anos.
11

Late Effects of Radial Artery Versus Saphenous Vein Grafting in Patients
70 Years
or Older
Fig 1.Aged
Comparison
of internal
thoracic artery/
saphenous vein (ITA/SV) and internal thoracic
artery/radial artery (ITA/RA) survival before
matching (left) and after matching (right): (A)
all elderly patients, (B) septuagenarian subcoEstudo retrospetivo com 2120 doentes (1996-2007).
hort, and (C) octogenarian subcohort. Error
n
bars !eSE.
A artéria radial foi utilizada como segundo conduto
a veia safena em 1513.
HABIB ET em
AL 607
1481doentes

n

RADIAL VERSUS VEIN GRAFTS IN THE ELDERLY

n

Endpoint: sobrevida dos doentes.

Fig 1. Comparison of internal thoracic artery/
saphenous vein (ITA/SV) and internal thoracic
artery/radial artery (ITA/RA) survival before
matching (left) and after matching (right): (A)
all elderly patients, (B) septuagenarian subcohort, and (C) octogenarian subcohort. Error
bars ! SE.

n
n

n

ADULT CARDIAC

Habib R. et al. Ann Thorac Surg 2012;94:1478–84

Mortalidade operatória foi de 2,3%
ambos os
grupos.
wasem
conducted
with
SPSS version 19.0 software (SPSS

Operative death w
Inc, Chicago, IL).
ITA/RA patients ve
A sobrevida foi superior grupo ITA/RAD versus ITA/SV: 85,1% vs 70,6% e 70,9% vs 50,5% nos 5 e
[2.31%] versus 35 of
follow-up (Table 2)
10 anos respectivamente (p <0,001).
Results
among ITA/RA patie
All Patients com RAD como segundo conduto.
Estes doentes beneficiam substancialmente
[19.4%] versus 577
0.001). Unadjusted 12
The study population included 2,120 of 2,605 (81.4%)
12 (over
ter for ITA/RA
elderly patients (median 75 years of age; 39.3% women).
was true for both sep
The combined 11-year ITA/RA use was significantly

Including the 3 patients with occlusion of both radial and
2001, 561 patients were enrolled from 12 university CanaSVG at the 1-year study, late radial graft occlusion was
dian centers and 1 center from New Zealand, of whom 440
13.1% and SVG occlusion was 20.7%. Functional occlusion
underwent angiography at 1 year post-operatively. Eleven
Radial
artery
and
saphenous
vein
patency
more
than
years
after
artery
bypass
surgery:
of 5
ITA
grafts
to coronary
the LAD was
9.6%.
The on-treatment
Canadian centers agreed to participate in late clinical
from RAPS
Arterywere
Patency
Study).
results
identical
to the intention-to-treat results. Cufollow-up (n ! 529); 9 centersresults
participated
in the (Radial
late
mulative graft patency is presented in Figures 2A and 3A.
angiographic
(n ! 510)JACC
(Fig.2012
1). Jul
There
were 358
Deb S et al. study
RAPS Investigators.
3;60(1):28-35
The frequency of the secondary endpoint of complete
patients who remained alive and eligible for late angiogragraft occlusion was also significantly reduced in the radial
phy 5 years post-operatively. Altogether, 269 of the 358
artery(1996-2001).
compared with SVGs (24 of 269 [8.9%] vs. 50 of 269
patients
(75%) multicêntrico
underwent laterandomizado
angiography atcom
a mean
n
Estudo
510ofdoentes
[18.6%]; p ! 0.002) (Table 2). Including the 3 patients with
7.7 " 1.5 years after surgery (234 by invasive angiography
both study grafts occluded at 1 year, radial graft occlusion
and 35nby CTA).
The da
lastCx
study
angiogram
performed
Território
e CD
(lesõeswas
>70%).
was 9.9% compared with 19.5% for the SVGs. Correspondin October 2010. Angiography was performed per protocol
ing results for ITA grafts to the LAD were 5.9%. Cumuin 244npatients
at 7.8 " coronária
1.4 years and
25 +/patients
for
Angiografia
aosin7.7
1.5 anos.
clinical reasons at 6.7 " 1.6 years following surgery. Table 1
lative graft patency is presented in Figures 2B and 3B.
Angiographic
Endpoints Endpoints
Table 2
Angiographic
Odds Ratio (95% CI)

Absolute Difference
(95% CI)

p Value

44/234 (18.8)

0.45 (0.25–0.80)

9.8% (3.4–16.4%)

0.003

46/234 (19.7)

0.58 (0.34–0.97)

7.7% (0.8–14.6%)

0.03

Radial Artery

Saphenous Vein

3

206/234 (88.0)

188/234 (80.3)

2

2/234 (0.9)

0/234 (0)

1

5/234 (2.1)

2/234 (0.9)

0

21/234 (9.0)
28/234 (12.0)

70%–89% proximal stenosis of native vessel disease

15/93 (16.1)†

21/82 (25.6)‡

!90% proximal stenosis of native vessel disease

13/141 (9.2)

25/152 (16.4)

TIMI flow grade*

Primary endpoint: functional graft occlusion (TIMI flow grade 0 or 1 or 2)

Angiographic string sign*
Secondary endpoint: complete occlusion§

8/234 (3.4)

0/234 (0)

24/269 (8.9)

50/269 (18.6)

70%–89% proximal stenosis of native vessel disease

12/105 (11.4)!

22/94 (23.4)¶

!90% proximal stenosis of native vessel disease

12/164 (7.3)

28/175 (16.0)

0.01
0.46 (0.26–0.77)

9.7% (3.7–15.8%)

0.002

Values are n/n (%) or odds ratio (95% confidence interval [CI]). The primary and secondary angiographic endpoints of the trial are presented. The reported p values are from McNemar’s test results. *Results
from invasive x-ray angiography only (n ! 234). †For comparison of radial artery grafts with #90% proximal target vessel stenosis with !90% proximal target vessel stenosis, p ! 0.11, for functional
occlusion. ‡For comparison of saphenous vein grafts with #90% proximal target vessel stenosis with !90% proximal target vessel stenosis, p ! 0.09, for functional occlusion. §Results from invasive X-ray
and computed tomography angiography (n ! 269). !For comparison of radial artery grafts with #90% proximal target vessel stenosis with !90% proximal target vessel stenosis, p ! 0.25, for complete
occlusion. ¶For comparison of saphenous vein grafts with #90% proximal target vessel stenosis with !90% proximal target vessel stenosis, p ! 0.14, for complete occlusion.
TIMI ! Thrombolysis In Myocardial Infarction.
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Artéria Radial vs Artéria Torácica Interna Direita
Radial Artery Patency and Clinical Outcomes: Five-year interim results of a randomized trial
Buxton et al. jtcvs 2003;125: 1363-71

Estudo prospetivo e randomizado.

n

n

Grupo 1 (n= 285 doentes; idade < 70 anos) a RAD foi comparada com a ATID.

n

Grupo 2 (n= 153 doentes; idade > 70 anos) a RAD foi comparada com a VS.

n

Considerado falência do conduto com estenoses > 70%.

Surgery for Acquired Cardiovascular Disease

Buxton et al

Figure 2. Five year Kaplan-Meier estimates of graft patency. A, Comparison of RA grafts with free right ITA (RITA)
grafts. B, Comparison of RA grafts with SV grafts

TABLE 4. Deaths and cardiac events
n

Group 1

Group 2

Sem diferença na sobrevida,RAnecessidade
de
Right ITA
RA
SV
Deaths (n " 18)
Percutaneous interventions (n " 8)
Myocardial infarctions (n " 3)

3
3
1

6
2
1

6
1
0

3
2
1

favor the RA rather than SV in older patients? There is one
trial graft in each patient, compared with two trial grafts in
revascularização
(PCI)
e EAMstudy
da RAD
the RAPS. Thus the RAPCO
angiographic
is relatively underpowered compared with the RAPS; the power
calculation is not time dependent, and therefore it would be
expected that if a true difference existed, a longer follow-up

vs ATID e VS.
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0.00387
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1

Fig. 3 Forest plot showing results from meta-analyses

Systematic comparison of the effectiveness of radial artery
or right
internalafter
of and
trials saphenous
reporting graftvein
harvest
site infection
coronary
artery bypasscoronary
with radialarteries
arteries compared
thoracic artery coronary bypass grafts in non-left anterior
descending
Hu et al. J Zhejiang Univ-Sci B (Biomed & Biotechnol) 2011 12(4):273-279

to great saphenous veins
RR: relative risk; CI: confidence interval

3. Mortality
There were four studies reporting mortality after
n
11 RCTs com 3889 doentes.
CABG, among which three were randomized trials,
the remaining trials all suggested the superiority of
radial
arteries
in
patency,
compared
to
vein
conduits.
with follow-up ranging from one to six years. This
n
Endpoint: patência; infeção local da colheita e mortalidade.
adial and
The pooling analysis calculated an RR of 0.507 (95%
systematic assessment demonstrated comparable
as high,
CI 0.411–0.626, P<0.05) in graft occlusion with
mortality in the follow-up period between the two
ins et al.,
radial arteries compared to great saphenous veins,
grafts (7.19% with radial artery graft vs. 8.55% with
l., 2008)
with no statistical heterogeneity ( 2=6.31, P=0.277).
do conduto
(tempo
médio
52
meses)
great saphenous
vein graft; RR
0.839,
95% CI 0.661–
Mortalidade
(1-6
anos)
20.8%
(Fig.
1).
The attributable
heterogeneity
(I2) was
s clearlyOclusão
1.065; no statistical heterogeneity, P=0.927) (Fig. 4).
Meanwhile, there existed no bias (P=0.707) (Fig. 2).
pout rate
Univ-Sci B (Biomed & Biotechnol) 2011 12(4):273-279

n
d clinical

to
Total
-up
5
4
5

n

RR
(95% CI)

Weight
(%)

Singh et al., 2008

0.60 (0.41, 0.89)

25.81

Collins et al., 2008

0.12 (0.02, 1.00)

2.96

Hayward et al., 2008

1.40 (0.16, 11.84) 0.64

Gaudino et al., 2005

0.14 (0.02, 1.11)

Study
ID

3.01

Muneretto et al., 2004

0.14 (0.02, 1.10)

Zacharias et al., 2004

0.51 (0.40, 0.67) 64.53

2

Overall (I =20.8%, P=0.277)

0.0155

3.06

RR
(95% Cl)

Weight
(%)

Singh et al., 2008

1.00 (0.38, 2.64)

6.01

Hayward et al., 2008

0.97 (0.51, 1.85) 12.17

Muneretto et al., 2004

0.71 (0.24, 2.16)

Zacharias et al., 2004

0.81 (0.62, 1.07) 76.57

Overall (I2=0.0%, P=0.927)

0.84 (0.66, 1.07) 100.00

Study
ID

5.25

0.51 (0.41, 0.63) 100.00

1

64.4

Fig. 1 Forest plot showing results from meta-analyses
VSgraft occlusion afterAR
of trials reporting
coronary artery
bypass with radial arteries compared to great
saphenous veins
RR: relative risk; CI: confidence interval

Infeção da safenectomia significativamente superior à

0.237

1

4.23

Fig. 4 Forest plot
meta-analyses
VS showing results from
AR
of trials reporting all cause mortality after coronary
artery bypass with radial arteries compared to great
saphenous veins
RR: relative
risk;
CI: confidence
interval
infecção
do
membro
superior.

Funnel plot with pseudo 95% confidence limits
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The second best arterial graft: A propensity analysis of the radial artery versus the free right
internal thoracic artery to bypass the circumflex coronary artery
Tranbaugh et al. J Thorac Cardiovasc Surg 2014;147:133-42

n

Estudo retrospetivo: RAD (n= 1334 doentes) ou ATID (n=1154 doentes) para território da Cx.
n

17,7% RAD e 9.3% da ATID foram submetido a angiografia por sintomas (5.3 +/- 3.7 anos).

n

Condutos com estenose >70% ou calibre com < 1mm foram considerados ocluídos.

ears
ITA
otal
327
the
% in
ents
ngly
n in
d in
ions
lder
s in

AEs
.77;
sing
after
odel,
zard

n

Patência:
n

RAD foi de 83.9% (276/329 anastomoses);
ATID foi de 87.4% (160/183) (P=.155)

n

ATIE (P<0.001); ATID (P<0.001); RAD
(P<0.001) superiores à VS.

FIGURE 1. A, Comparison of the unadjusted Kaplan-Meier estimated
n
AforRAD
foiandum
importante
na redução
survival
all RA
RITA
patients (P <preditor
.0001, log-rank
test).
B, Comparison of the Kaplan-Meier survival for propensity-matched RA
com
mais
de log-rank
60 anos.
and RITA
patients
(P ¼ .060,
test). CABG, Coronary artery bypass
grafting; RA, radial artery; RITA, right internal thoracic artery.
n
Sobrevida foi sobreponível entre os grupos.

(Sidak-adjusted P ¼ .023) remained significantly better
using the RA. Finally, logistic regression modeling showed

de MAEs em doentes diabéticos; obesidade; DPOC e
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Right internal mammary artery versus radial artery as second arterial conduit in coronary artery
bypass grafting: A case-control study of 1526 patients
G. Raja et al. International Journal of Surgery 16 (2015) 183e189

n

Estudo retrospetivo com 1526 doentes (2001-2013).
n
n

A RAD foi implantada em 779 doentes e a ATID em 747 doentes
Impacto clínico a curto e longo prazo.
188

S.G. Raja et al. / International Journal of Surgery 16 (2015) 183e189

Fig. 3. KaplaneMeier analysis for overall survival in the matched sample.

n

Fig. 4. KaplaneMeier analysis for repeat revascularisation free survival in the matched
sample.

RA diferença
was 83.9% (276entre
of 329 anastomoses)
and,na
for incidência
the RIMA, patency
Sem
os grupos
de deiscência da ferida, fibrilhação auricular, reintubação,
was 87.4% (160 of 183 anastomoses).
mammary veins. Thus, skeletonized bilateral IMA is conﬁrmed to
revisão
hemostase,
e AVC.
The da
present
study representsI.Renal
one of the largest
series comparing
carry a lower risk of sternal infection than pedicled bilateral IMA
outcomes in patients undergoing multiple arterial grafting using
either the RIMA or the RA grafts. We found that the use of the RIMA
did not increase the incidence of postoperative complications
including deep SWI as reported by others [27]. On the other hand,
the use of the RIMA was associated with an improved long term
survival and reduced need for repeat revascularization. The survival
beneﬁt was enhanced in high risk patients such as diabetics and
obese.
The present ﬁndings support the superiority of the RIMA graft

[32]. However, in our experience the technique of IMA harvesting
did not impact the rate of SWI. For the 510 propensity matched
patients undergoing bilateral IMA grafting, 211 had skeletonized
while 299 had pedicled bilateral IMA. The rates of DSWI for the
two techniques of IMA harvesting were similar (6/211 and 8/299;
P ¼ 0.78). We attribute these similar DSWI rates to an institutional
policy of strict perioperative glycaemic control, adherence to
meticulous closure technique and postoperative surgical wound
management [33].

n

A ATID esteve associado a um aumento da sobrevida quando comparada a RAD. Esta vantagem foi
superior nos doentes diabéticos e obesos.

n

A necessidade de reintervenção foi superior no grupo RAD (P= 0.044).
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n
n

ACD

We also analyzed the subgroup of 312 patients (44.3%)
Because the right ITA is anatomically th
who underwent both early and 1-year angiographic studies.
ITA, a longer patency duration would
In this subgroup of patients, there were no significant differwith other arterial grafts. Because the l
Angiographic outcomes of right internal thoracic artery grafts in situ or as free grafts in coronary
ences in the patency rate at early (P > .9999) and 1-year
ITA when it is used as an in situ graft is s
artery
bypass
grafting
(P ¼ .0711) angiography between in situ and free right ITA
ficient for revascularization for lateral vess
groups.
Among
patients
with
in
situ
right
ITA
grafts
(n
¼
eral configurations have been proposed,10
Fukui et al. J Thorac Cardiovasc Surg 2010;139:868-73
graft to the LAD and a free graft with prox
257), 4 patients had nonpatent right ITA in the early study
to the aorta or an in situ left ITA. Alt
and 10 patients had nonpatent right ITA in the 1-year study.
Estudo
retrospetivo
com
705
doentes
com
dupla
mamária
para
avaliação
da
patência
ao 1reports
ano.
been many
Six patients had newly developed nonpatency of right ITA
Acquired Cardiovascular Disease
Fukui
et al describing the feasibil
each
technique,
little has been reported a
graft
at
the
1-year
study.
Four
of
these
6
patients
had
a
547 doentes com ATID in situ e 158 como enxerto livre.
patency rates comparing several config
low stenosis rate (50%"75%) in the target coronary artery.
neously. This study demonstrated that c
On the other hand, among patients with a free right ITA
TABLE 2. Strategy for using either in situ or free right internal thoracic artery graft
graphic outcomes were not significantly
(n ¼ 55), there was 1 patient whose right ITA was not patent
Target
Reasons
No.
in situ and free right ITA grafts at early a
in the early study and 6 patients whose right ITAs were not
In situ
547
up. Additionally,
Five
had newly
Left anterior descending artery patent in the 1-year study.
Unstable
leftpatients
main or bifurcation
disease devel124in situ right ITA graftin
tem had a superior
oped nonpatent free right
ITA
at vessels;
the 1-year
Diagonal branch
Larger
than grafts
other lateral
inflow study.
262 patency rate to other
of radial
artery graft
as Y(50%"75%)
graft
grafting at early and 1-year angiography.
These 5 patients had a low
stenosis
rate
of
Circumflex artery
Single major lateral vessel
128
When the right
ITA is used as an in situ
the target coronary artery.
Inflow for another graft
Diseased aorta
33
ful for revascularization
of anterior or lat
Free
158
gle anastomosis.26When the in situ right IT
Diagonal branch
Multiple grafting
DISCUSSION
Circumflex artery
Multiple grafting
132
to the LAD or diagonal
branch, it is direc
The right ITA is frequently used as a second or third arte11
9
aorta. In such cases, the right ITA sho
rial graft, as well as the radial artery or gastroepiploic artery.
thymic tissue and covered with mediastina
Cumulative
angiographic
patency rates
of in situ
and free
Continuous variables were comparedTABLE
with the 4.
Student
t test, whereas
dis5 patients,
2 patients
needed
percutaneous
coronary
inter-12 We used an in situ ri
jury at
reopening.
or Fisher
exact test.
crete variables were compared with the
c2 test
right
internal
thoracic
artery graftsvention for new coronary lesions. The other 3 patients
cularization of the anterior territory in 70.7
stenosis of
Early (nneeded
¼ 579) percutaneous
1 ycoronary
(n ¼ 336)intervention
in situforright
ITA has sufficient length to r
RESULTS
the gastroepiploic artery graft. Five patients who did not
Total
98.8%
(572/579)
94.3%
(317/336)
sels inhad
almost
all patients. It is useful
Clinical Outcomes
undergo percutaneous coronary intervention
stenosis
In
situ
98.6%
(438/444)
95.3%
(264/277)
main
and
bifurcation
disease when comb
Preoperative characteristics of both groups are shown in
of small native coronary arteries that were not an indication
Anterior
99.4
%
(307/309)
98.5%
(197/200)
Table 1. Mean body surface area was significantly larger
of anwere
in situ
leftto ITA for lateral vessel
for intervention. None of these 10 patients
found
Lateral
98.1% (105/107)
89.3% (50/56)
in the in situ right ITA group than
in the free right ITA group
have a lesion related to the right ITA graft.
ITA is anastomosed to the circumflex ar
92.9% (26/28)
81.0%rates
(17/21)
(P ¼ .0119). The mean number Inflow
of diseased vessels was sigThe overall patency
of the rightpassed
ITA were
98.8% the
at transverse sinus.13 In
through
Free
99.3%
(134/135)
89.8%
(53/59)
nificantly larger in the free right ITA group than in the in situ
early angiography and 94.3% at 1-year
angiography.
should
be takenThe
not to twist the graft. We u
Composite graft
99.1% (105/106)
89.8%
(44/49)
right ITA group (P ¼ .0118). Preoperative
creatinine levels
patency rates of the left ITA were 99.1% in the early study
ITA for lateral territory in 23.2% of patie
Aortaright ITA group than 100%
(29/29)
90% study.
(9/10) There were
were significantly higher in the free
in
and 97.0% in the 1-year
no significant difrevascularization
the in situ right ITA group (PAll
¼ figures
.0299).
The free
right ITA
represent
percentages
of patent ferences
grafts, withinnumbers
of patent
andand 1-year
the early
(P ¼ grafts
.7732)
(P ¼ .1288) pa-of single major lateral
total
grafts
given
in
parentheses.
long
In this study, the paten
group contained a significantly larger number of patients
tency rates between the left and right ITAs. enough.
Patency rates
18
with histories of congestive heart failure and diabetes melliof various configurations of the right ITA at both early and
tus than did the in situ right ITA group (P ¼ .0299 and The Journal of Thoracic and Cardiovascular Surgery c Volume 139, N

Long-Term Patency Comparison Among Commonly
Used Conduits
Kaplan-Meier estimates of conduit patency at 15 years
wereThe
91.1%Right
for the LITA,
79% forThoracic
the RITA, andArtery:
50.7% for The Forgotten Conduit - 5,766 Patients
Internal
SVG. For RA, 15-year data are not available; 10-year
patency
was 78%
Tatoulis
et al.(Fig
Ann7).Thorac Surg 2011;92:9–17
Fig 5. (A) Patency of right and left internal thoracic artery

Comment

and 991 Angiograms

([R]LITA) grafts to the left anterior descending (LAD), over time by
the Kaplan-Meier method (● " LITA-LAD, n "1965; ! " RITALAD, n " 149.) (B) Patency of right, and left internal thoracic artery grafts to the circumflex (Cx) marginals, over time by the Kaplan-Meier method. (● " LITA-Cx, n " 292; ! " RITA-Cx, n "
436.)

n LITA
Entre
1986 eaccepted
2008,as991
doentes
The
is universally
the best
conduit com
and ATID realizam angiografia por sintomas.
is used in over 90% of CABG [3, 4, 7, 8]. However, this is
not thencase for
the rightmédio
ITA. Thefoi
RITA
is only 4%
Tempo
deuse
100+/60inmeses.
the US and less than 10% in Europe [2, 9].
The n
benefits of BITA in CABG have been well docurecent report
fromcomo
the STSenxerto
Database,livre.
85 of 745 contribATID in situ foi utilizada em 450 doentes
e 551
mented [10 –15]. However, the RITA has been neglected
uting institutions never used the RITA, and 407 used it in
by the majority of cardiac surgeons and institutions. In a
less than 2% of revascularizations [2]. Hence, for routine
CABG the overwhelming majority (60% to 75%) of conn used
Circunflexa:
ATID[2, 9],
inwhich
situarefoi
de 86.8% (66/76) vs 93.8%
duits
worldwide are SVGs
subject
to midterm fibromuscular and late atheromatous occlu(259/276; p=0.45) enxerto livre.
sive changes [3, 4, 6].
Reasons for not using the RITA may include additional
n
Descendente
Posterior:
ATID infecin situ foi de 85.2% (46/54) vs
time to harvest,
concerns over
deep sternal wound
tion, myocardial
hypoperfusion,p=0.67)
unfamiliarity,
lack of
89.1% (131/147;
enxerto
livre.
randomized trials, and insufficient patency data. The
perioperative results of CABG with BITA, including this
n
Coronária
Direita:
in situ
foi de 73.8% (104/141) vs 93.1%
report, are
similar to those
whereATID
the LITA
only (with
SVG) is (54/58;
used [7, 8, p=0.02)
13]. The long-term
survival
enxerto
livre.is also in
keeping with other reports for BITA [5, 10 –16].

RITA Patency

Fig 4. Patency of free and in situ right internal thoracic (RITA) artery grafts over time by the Kaplan-Meier method. (Œ" free RITA,
n " 541; ● " In situ RITA, n " 450.)

n RITA
Aos
10 anos,
a patência
da ATID e ATIE foram sobreponíveis,
The
patency
of almost
90% in symptomatic
patients at ten years, and 79% at 15 years, is consistent
tantoresults
parapublished
o território
da[17,DA
vs 96% respetivamente)
with patency
by others
18], (95%
is
superior to patencies of SVG, and probably better than
como da Cx (91% vs 89% respetivamente).
for RA, though RA patency data are limited [6]. Typical

n

A ATID teve maior patência que a RAD (p < 0.01) e que a VS (p < 0.001).

n

A patência diminui com estenoses do vaso nativo inferior a 60%.

n

Assim, a oclusão da ATID deveu-se a complicações técnicas ou fluxo competitivo importante.
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the right coronary artery territory with no additional arterial grafting
to the left coronary system.

7951 patients (94%) had follow-up beyond 30 days. The
clinical characteristics of the patients with MultArt grafts and
those with LIMA/SV grafts are shown in Table 1. There were
Definition
of Terms
and
DataImprove
Collection
Multiple
Arterial
Grafts
Late Survival of Patients
Coronary
Bypassgroups.
Graft
significantUndergoing
differences between
theArtery
2 unmatched
With approval of the Mayo Clinic Institutional Review Board and
Surgery.
of 8622 Patients
Multivessel
Disease
PatientsWith
in the
MultArt group
were younger; had less imafter patient consent was obtained,
data wereAnalysis
collected retrospectively by conducting a review of our computerized cardiac surgery
paired left ventricular function and lower proportion of
Locker et al. Circulation. 2012;126:1023-1030
database. We also reviewed clinical charts for additional information
female sex; and less frequently had hypertension, diabetes
on patient characteristics, operative variables, and early and late
mellitus, chronic lung disease, peripheral vascular disease,
mortality. Patient data were analyzed according to the Society of
previous myocardial infarction, and previous cerebral vascuThoracic Surgeons National Cardiac Surgery Database guidelines
and definitions. Operative mortality Estudo
was defined
as
all
deaths
retrospetivo de 8622
lar doentes
accident. (1993-2009)
MultArt patients were more likely to have
occurring during the hospitalization
in
which
the
operation
was
2-vessel
disease
with 2 distal
anastomoses. The proportions
Grupo 1- LIMA/SV (n= 7435); Grupo 2 - MultiART(n=
1187)
performed, even if after 30 days, and those deaths occurring after
of patients with clinically important stenosis in the left main
dismissal from the hospital but within 30 days of the procedure
coronary artery, those with urgent/emergent surgical priority,
unless the cause of death is clearly unrelated to the operation. Late
death was defined as any death that is not operative mortality.
Follow-up
was
obtainedAugust
by the
clinical chart review, question1024
Circulation
28, 2012
naires mailed to the patients at regular intervals, and the Social
Security Death Index.

Statistical Analysis

Figure 1. The 5 main surgical techniques
for multiple arterial grafting (MultArt)
grafting: (1) bilateral internal mammary
artery (BIMA)/saphenous vein (SV), in
situ left internal mammary artery (LIMA)
to left anterior descending (LAD), in situ
right internal mammary artery (RIMA)
through the transverse sinus to the circumflex (Cx) marginal, and SV graft
(SVG) to posterior descending artery
(PDA; n!589 patients); (2) BIMA,
composite-T grafting, LIMA to the LAD,
and free RIMA to the Cx-marginals and
PDA (n!271); (3) LIMA/RA, LIMA to LAD,
and free radial artery (RA) to the
Cx-marginals and PDA (n!169); (4)
BIMA/RA, in situ LIMA to Cx-marginal, in
situ RIMA to LAD, and free RA to PDA
(n!147); and (5) BIMA/RA/SV, LIMA to
LAD, RIMA to Cx-marginal, RA to
Cx-marginal, and SVG to PDA (n!8).

Downloaded from http://circ.ahajournals.org/ by gue

Descriptive statistics for categorical variables are reported as frequency and percentage; continuous variables are reported as mean
(SD). Categorical baseline variables were compared between MultArt and LIMA/SV patients by use of the !2 test, and continuous
baseline variables were compared by use of the 2-sample t test or
Wilcoxon rank-sum test as appropriate.
Logistic regression models were used to find univariate and
multivariate predictors of operative mortality. The Kaplan–Meier
method was used to draw survival curves and to calculate 5-, 10-, and
15-year survival statistics. Cox regression models were used to find
the univariate and multivariate predictors of late survival and overall
survival. The multivariable model considered all univariate signifiFigure 2. Kaplan–Meier curve for late survival for multiple artericant variables (P!0.05) with model selection using the stepwise
al grafting (MultArt) vs left internal mammary artery (LIMA)/samethodprimary
(backward
and forward
methods
resulted
same
model).
phenous
(SV), unmatched groups: MultArt (dashed line) vs
2004,
with scissors
and clips without
cauterization vein
as skeletonized
coronary revascularization
either
with LIMA and
additionalin the
SVGs,confirm
the LIMA/SV
group
(n!7435),from
or with multivariate
MultArt grafts with ormodeling
conduits.method,
RA was harvested
with the
use of a harmonic
scalpel
or hazard ratio, 0.33; 95% confidence interval,
To further
the
results
a
LIMA/SV
(solid
line);
without the addition of SVGs, the MultArt group (n!1187). Our
electrocautery.
0.28
0.39;
P!0.001.
strategies
for MultArt
5 subgroups
propensity
score
was revascularization
calculatedincluded
on the
basis asof all IMAs
theandbaseline
RAs were prepared with
dilutedto
solution
of papaverine
follows: BIMA/SV (n!589) with the use of BIMA and additional
SVGs, BIMA only (n!271), BIMA/RA (n!147), LIMA/RA
(n!169), and BIMA/RA/SV (n!8; Figure 1). There were 2 additional cases with the use of RIMA/RA and 1 case with the use of
BIMA/gastroepiploic artery.
Excluded from the review were 8334 patients undergoing concomitant cardiac surgical procedures or repeat coronary bypass
surgery and those with congenital coronary anomalies or singlevessel disease.

applied only topically. Most of the operations were performed with
standard cardiopulmonary bypass and few ("4%) with off-pump
coronary artery bypass. Myocardial preservation during cardiopulmonary bypass involved intermittent, antegrade, or retrograde crystalloid or blood cardioplegia (28°C–32°C).
In patients receiving a single arterial graft, the LIMA was grafted
almost exclusively to the LAD, and SVGs were grafted to the
non-LAD vessels. In patients receiving MultArt grafts, the LIMA
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Bilateral Internal Thoracic Artery Grafting Is Associated With Significantly Improved Long-Term
Survival, Even Among Diabetic Patients
Puskas et al. Ann Thorac Surg 2012;94:710–6
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SURVIVAL
Estudo BITA
retrospetivo
de 3527 LONG-TERM
doentes (2002-2010)

812 ATIE+ATID; 2,715 ATIE+VS

10-fold increase in DSWI when BIT
diabetic women and advocated aga
this cohort. The technique of BIT
difference only in diabetic patient
cled ITA harvest significantly incr
DSWI compared with the use of a s
for harvesting [22].
In the present study, the inciden
was low, with no difference between
in the diabetic or the nondiabetic
overall hospital mortality rate asso
significantly lower than with SITA
tients showed no difference. BITA u
significantly better outcomes in bot
betic patients, taking need for prolo
product requirement, and hospital
Fig 1. Kaplan-Meier survival estimates for 9 years of follow-up
length of stay into consideration.
among
subgroups show
a survival benefit
with bilateral
internal
thoDuas artérias torácicas
demonstram
vantagem
na sobrevida
aos
8 anos.
Although there was a statistic
racic artery (BITA) grafting in diabetic and nondiabetic patients
BITA
in nondiabetic patients for
n
compared
single internal
Vantagem manteve-se
nowith
doentes
com thoracic
DM. artery (SITA) grafting.
myocardial infraction, or MACE, t
up to multivariable adjustment, i
Deiscência da ferida foi mais comum em diabéticos (1.5% vs 0.7%).
line health of BITA patients. Th
obese,
and
whose
glycosylated
hemoglobin
level
is
less
n
Mas sobreponível nos dois grupos (1.2% dupla mamária vs 1.0% uma mámaria).
showed no difference in these ou
than 7% [14]. Skeletonized harvest of BITA conduits is
21 of BIT
SITA use. Though the use
preferred, especially in diabetic patients.
was thought to be associated with
In the present study, diabetics constituted approxi-
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Role of Target-Vesse
was superior for the radial artery, and we have now identified
risk factors that may guide selection of patients and target
Target-Vessel Location
vessels for both saphenous vein and radial artery grafts to
Because the unit of rando
improve patency in patients who will undergo coronary bypass
within the patient, the stud
Impact of Patient and Target-Vessel Characteristicswith
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Angiographic results of the radial artery graft patency according to the degree of native coronary
stenosis

K. Yie et al. ejcts 33 (2008) 341—348

Estudo retrospetivo com angiografia coronária a 123 doentes
(tempo médio de 32 meses)
K. Yie et al. / European Journal of Cardio-thoracic Surgery 33 (2008) 341—348

345

Table 4
Radial artery graft patency according to anastomosis area and to proximal anastomosis method
Number of anastomosis (%)

Patent graft, patency (%)

p-Value
0.02 a

Distal anastomosis site
Left coronary system
LAD
Diagonal
Circumflex territory
Right coronary system

135/174, 77.6%
7
38
90
39/174, 22.4%

129/135, 94.4%
6, 85.8%
37, 97.4%
86, 95.6%
31/39, 79.4%

Proximal anastomosis method of RA
Aortocoronary technique (including Cabrol’s technique)
Left ITA Y-graft

119/174, 68.4%
55/174, 31.6%

112/119, 94.1%
48/55, 87.2%

0.123

LAD, left anterior descending.
a
Compared the patency of left coronary system with right coronary system.

proximal anastomosis demonstrated 96.2% (25/26) of midMultivariate analysis was performed to evaluate and quantify
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p = 0.02). However, multivariate analysis did not show the
predictor of RA graft occlusion (Table 5). RA graft patency
significances e
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RA afetaram
graft patency
and
according to target vessel stenosis can be affected by other
n statistical
DM, dislipidemia
DAP não
os resultados.
coronary area (Table 5, p = 0.076, CI = 0.871—16.316, Exp
confounding factors. Table 6 demonstrated each RA patency
(B) = 3.770).
relationship between every possible confounding factor and 23
RA patency according to the native coronary artery stenosis
target vessel stenosis. Apart from one factor of proximal
n

Sumário
n

Revascularização arterial aumenta a sobrevida (incluíndo os diabéticos).

n

A utilização das duas mamárias aumenta a sobrevida, diminui a taxa de eventos cardiovasculares e
necessidade de reintervenção.
Evitar “dupla mamária” em doente obesos (IMC>40) e DM insulinotratados (não esquecer DPOC).

n
n

Se necessário esquelotonizar as artérias.

n

Patência da ATID (in situ ou enxerto livre) é sobreponível a ATIE quando utilizada para o mesmo território.

n

A ATID tem maior patência que a RAD e que a VS.

n

A artéria radial é uma boa alternativa a ATID.
n

Fácil de manusear e reduz o risco de deiscência do esterno.

n

A RAD aumenta a sobrevida dos doentes quando comparada com a VS (>5 anos).

n

Revascularizar lesões moderadas está associada a progressão da doença, sobretudo da CD.
n

Ponderar não revascularizar a CD <70%.

n

Patência da ATI poderá ser comprometida com lesões < 60%.

n

A RAD (e a GEA) pode ser comprometida com lesões inferiores a 80-90%
n

Utilizar a VS em detrimento da RA para lesões moderadas.

24

