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SYSTEMATIC REVIEW & META-ANALYSIS OF COMPARATIVE 

STUDY BETWEEN SAPHENOUS VEIN AND RADIAL ARTERY AS A 

CONDUIT IN CORONARY ARTERY BYPASS GRAFTING SURGERY 

Ahmed Magdy Mohamed Abd El-Salam*, Ahmed Abdel Aziz Ibrahim Saleh,  

and Ayman Ammar and Tamer Shahat Hikal,  

 

ABSTRACT: 

Background: The cornerstone of contemporary coronary artery 

surgery is the testing and standardization of many grafts, which has 

ushered in the age of evidence-based cardiac surgery. Multiple 

conduits are utilized, but the left internal mammary artery to the left 

anterior descending artery is the gold standard. While the second 

conduit's selection is still debatable. 

Aim of the work: to compare by Meta-analysis study the 

difference between Radial Artery (RA) & Saphenous vein (SV) as 

second conduits in CABG regarding long-term patency, mortality & 

morbidity. 

Subjects & Methods: We included data from 15 cohort and case 

matched studies with a total of 78,267 patients and an average follow-

up of 8.25 years in this analysis. Using Comprehensive Meta-Analysis 

software, we performed paired meta-analyses of our outcomes (CMA 

version 3.9). 

Results: In our study, we found that the using of saphenous vein 

during CABG had a higher complete graft occlusion/stenosis rate, 

myocardial infarction rate, mortality rate, stroke rate, major 

adverse cardiac events (MACE) rate than the using of Radial artery. 

While the using of radial artery during CABG had a higher patency 

rate, percutaneous coronary intervention rate, coronary surgery 

repetition rate than the using of saphenous vein. 

Conclusion: These results indicate that the radial artery has 

long-term beneficial & improving post-operative outcomes rather than 

the saphenous vein. 

Keywords: Coronary Artery Bypass, Saphenous vein, Radial 

artery. 
 

INTRODUCTION: 

Coronary artery bypass graft surgery 

(CABG) remains the best treatment strategy 

for selected individuals with severe coronary 

artery disease when compared to 

percutaneous coronary interventions (PCI) 
(1,2)

.CABG is still the most frequent cardiac 

surgical operation in the world, with yearly 

volumes of around 200,000 isolated cases 
(3)

 

in the United States and an average 

incidence rate of 62 per 100,000 people in 

Western European nations
(4,5)

. 

Many of the pioneers in cardiovascular 

surgery have followed the voyage of CABG, 

both in terms of success and failure. Starting 

at the turn of the last century, all of these 

contributions may be divided into three 

different eras
(6)

.  

First, there was the experimental work 

done up to the early 1960s, with reports of 

some cryptic but promising early clinical 

outcomes. Second, contemporary coronary 

artery surgery has evolved from the testing 

of various grafts and an attempt to 
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standardize them, resulting in the emergence 

of evidence-based cardiac surgery.Third, 

minimally invasive surgery, like other 

operations in the twenty-first century, is 

evolving toward more collaboration between 

traditional surgery and interventional 

medicine. 

Surgical anatomy & harvesting 

techniques 

1) Great saphenous vein: 

dorsal foot veins and travels anteriorly 

to the medial malleolus. It extends up to the 

knee on the medial side of the leg along the 

tibial side of the calf area beside the tibia's 

border. The GSV then curves behind the 

medial femoral condyle and continues 

posterior and medial to the knee. It drains 

into the common femoral vein at the 

saphenofemoral junction, 4 cm inferolateral 

to the pubic tubercle, after returning to a 

more medial region above the knee through 

the medial side of the thigh. 

The GSV runs in a superficial plane to 

the muscles and deep fascia of the lower 

limb over its entire length. In the lower two-

thirds of the leg, the saphenous nerve travels 

down the vein. Because of this, it is more 

prone to damage, postoperative discomfort, 

and paraesthesia
(7)

. 

Over the last 30 years, the approach of 

harvesting the LSV has changed from fully 

open harvesting to endoscopic with limited 

access harvesting
(8)

. 

Rene Favaloro prescribed the first 

saphenous vein harvesting technique, the 

typical open technique, in 1967
 (9)

. A number 

of "atraumatic" or "no-touch" methods have 

been developed in order to reduce or 

eliminate direct vein instrumentation during 

harvesting
(10)

. The “no-touch” and 

“endoscopic vein harvesting” (EVH) 

procedures are the most researched 

alternatives to the traditional open approach 

at the moment
(8)

. 

2) Radial artery: 

After bifurcating from the brachial 

artery (a continuation of the axillary artery), 

the radial artery originates near the inferior 

part of the cubital fossa, yet it seems to be a 

straight continuation of the brachial artery. 

The radial artery runs from the medial 

side of the radius's neck to the styloid 

process on the anterior surface of the radius 

in the forearm. The artery is deep to the 

brachioradialis muscle proximally, but only 

fascia and skin protect it distally. It's located 

between the brachioradialis tendon and the 

flexor carpi radialis muscles. The common 

tendon of the biceps brachii, pronator teres, 

supinator, and flexor digitorumsuperficialis 

muscles lies deep to the radial artery. The 

radial artery runs around the wrist laterally 

before crossing the floor of the anatomical 

snuffbox to the palm of the hand
(11)

. 

The relevant anatomy for the surgeon 

harvesting the RA may be described as 

follows: "two muscles, two nerves, and two 

branches" (Figures 1 & 2).  

The brachioradialis muscle (BRM) and 

the flexor carpi radialis muscle (FCR) are 

the two muscles involved (FCRM). The RA 

is located in a fissure defined by these 

muscles and their connective fascia. The 

lateral antebrachial cutaneous nerve 

(LABCN) and the superficial radial nerve 

(SRN) are the two nerves. These are the 

nerves that are most vulnerable to damage 

during RA harvesting, and understanding 

their path will help to minimize the 

probability of injury. The proximal and 

distal boundaries of the RA harvest are 

defined by the recurrent radial artery (RRA) 

and the superficial palmar artery (SPA), 

respectively
(12)

. 

The open technique and the endoscopic 

approach are the two main methods for 

harvesting the RA. A modified Allen's test is 

performed prior to surgery to determine if 

the RA or the ulnar artery is dominant 
(12)

. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3741868/figure/f2/
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Figure. (1): Anatomic landmarks and skin incision. The skin incision follows a curvilinear course over 
the medial border of the brachioradialis muscle. The proximal extent of the incision begins just below 
the inverted “V” formed by the biceps tendon and the bicipitalaponeurosis, which is located about one 
centimeter below the elbow crease. The distal extent of the incision ends about one cm proximal to the 
wrist crease, in between the tendon of the flexor carpi radialis and the radial styloid. There are six 
structures of paramount importance to the surgeon: the brachioradialis muscle, the flexor carpi 
radialis muscle, the recurrent radial artery, the superficial palmar artery, the superficial radial nerve 
and the lateral antebrachial cutaneous nerve.

(12) 

 

Figure. (2): Incising BRM and FCRM fascia. The fascia covering the RA throughout its path is 
incised. The more proximal fascia, lying between the BRM and the FCRM, is cut by electrocautery. 
The more distal fascia, where the RA becomes a more superficial structure, is cut by scissors so as to 
not harm the radial artery.

(12)
 

 

PATIENTS AND METHODS: 

The present review follows the 

guidelines of preferred reporting items for 

systematic reviews and meta-analysis 

statement 2009 (PRISMA)
(13)

. The exact 

steps of methods were described elsewhere 

as well as PRISMA checklist.
(14) 

Eligibility criteria: 

RCTs that reported data on comparative 

angiographic outcomes for RA and SV 

following CABG were included in the 

current meta-analysis. Only the most recent 

reports were considered for qualitative 

evaluation where institutions published 

duplicate trials. In line with prior findings, 

„mid-term' outcomes were confined to 

studies with a follow-up of more than 5 

years. It is well known that patient and 

coronary territory selection for 

revascularization differed between 

institutions, and sometimes even within a 

single institution, over time. All of the 

publications were confined to human 

subjects and were written in English. 

Abstracts, case studies, conference 
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presentations, editorials, and expert opinions 

were not included in the study. 

Information sources: 

Databases: 

The study was carried out in accordance 

with the recognised methodology 

recommendations of the PRISMA checklist 

for systematic review and meta-analysis, 

with no requirement for protocol registration 
(13)

. We searched nine databases for relevant 

studies, including Google Scholar, SIGLE 

(System for Information on Grey Literature 

in Europe), Scopus, Web of Science (ISI), 

PubMed, Virtual Health Library (VHL), 

Clinical trials.gov, metaRegister of 

Controlled Trials (mRCT), and The WHO 

International Clinical Trials Registry 

Platform (ICTRP). 

Search strategy: 

Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses 

(PRISMA) standards were used to conduct 

the review 
(13)

. The study follows the 

guidelines specified in the Cochrane 

Handbook for Systematic Reviews of 

Interventions. Electronic databases and 

related websites were searched to find 

studies. To find published and ongoing 

research, very sensitive electronic searches 

were performed. (("Saphenous Vein"[Mesh]) 

OR "Radial Artery"[Mesh]) AND "Coronary 

Artery Bypass"[Mesh]) was our search 

terms. Missing relevant publications were 

found by manual searches in Google Scholar 

and the references of the papers that were 

included 
(14)

. 

Selection process and data collection 

process: 

The searches were not restricted to a 

certain time frame; instead, they were 

conducted on all available evidence until 

April 2020. Furthermore, there was a ban on 

the use of the English language. Additional 

sources were used to supplement the search, 

such as relevant systematic reviews and 

reference lists from included research, which 

were hand-searched to find additional 

possibly relevant studies. Observational 

(cohort, case control) and clinical trials were 

the study designs used for the included 

studies. If one of the following exclusion 

criteria applied to a paper, it was rejected: I 

in vitro or animal research; ii) data 

duplication, overlapping, or unreliable 

extracted or incomplete data; iii) abstract-

only articles, reviews, theses, books, 

conference papers, case report, case series, 

or publications with no full text accessible 

(conferences, editorials, author response, 

letters, and comments). We didn't include 

studies that were less than 5 years old or had 

less than 100 instances. 

For the purpose of choosing acceptable 

papers, three independent reviewers 

reviewed titles and abstracts. Further full-

text screening was done to verify that 

relevant publications were included in our 

systematic review. Any disagreements were 

resolved through discussion and, if required, 

consultation with a senior researcher. 

Collected data: 

The sample size, patient characteristics, 

treatments employed, follow-up time, and 

results were all extracted. 

Quality assessment: 

The NIH quality assessment method for 

observational cohort studies was used to 

assess the quality of relevant research, 

(National Heart, Lung, and Blood Institute 

(NHLBI), “Study Quality Assessment 

Tools,” 2019). Each cohort study was given 

a score out of 14 depending on how each 

question was answered (Yes= 1, No= 0, 

NA= 0). A good quality article received a 

score of 10-14, a middling quality piece 

received a score of 5-9, and a low quality 

item received a score of 1-4. In the case of 

case series studies, the overall assessment 

score was 9, with a score of 7-9 indicating a 

high-quality article, a score of 4-6 indicating 
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a fair-quality article, and a score of 1-3 

indicating a low-quality article. 

Statistical analysis:  

Using Comprehensive Meta-Analysis 

software (CMA version 3.9)
(15)

, we 

performed pairwise meta-analyses on our 

outcomes. For categorical data, the odds 

ratio (OR) and 95 % confidence intervals 

(95 % CI) were computed. When there was 

no heterogeneity in the data, a fixed-effects 

model was utilized. Heterogeneity was 

measured using Q statistics and the I2-test, 

considering it significant with I2 values 

greater than 50% and P-values less than 

0.10. 

 

RESULTS 

Literature search and study 

characteristics:  

A search of eight databases turned up 

5023 items (Figure 3). After removing 

duplicates, 4233 articles were assessed for 

inclusion in title/abstract screening, while 46 

articles were examined in full text screening. 

Finally, a qualitative and quantitative meta-

analysis was conducted on 15 studies 

(Diagram 1). A second search yielded a total 

of 69 more studies. The following table lists 

the specific characteristics of the studies that 

were considered (Table 1). 

Risk of bias assessment:  

In terms of quality evaluation, 12 of the 

15 studies received a good rating, one 

received a medium rating, and two received 

a poor rating (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram (1): PRISMA flow diagram of the search and review process 

Outcomes: 

Complete graft occlusion rate with radial 

a. vs saphenous v. in CABG: 

Meta-analyses of relevant studies 

revealed that using saphenous vein in CABG 

associated with a higher significant complete 

graft occlusion/stenosis ratethan using radial 

artery [Odds ratio (OR) = 0.393, 95% CI 

(0.304–0.508), p-value<0.001] (Diagram 2). 
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Random model was used due to 

presence of heterogeneity with I^
2
=85.761 

and P-value<0.001. 

No publication bias was found with 

egger test > 0.1 (Diagram 3). 

 

Diagram (2): Meta-analysis for complete graft occlusion rate with radial a. vs saphenous v. in CABG 

 

Diagram (3): Publication bias of complete graft occlusion rate with radial a. vs saphenous v. in 

CABG 

Myocardial infarction rate with radial a. 

vs saphenous v. in CABG: 

Meta-analyses of relevant studies 

revealed that using saphenous vein in CABG 

associated with a higher significant 

myocardial infarction rate than using radial 

artery [OR = 0.761, 95% CI (0.707–0.819), 

p-value<0.001] (Diagram 4). 

Fixed model was used owing to absence 

of heterogeneity with I^
2
=43.263 and P-

value=0.079. 

Publication bias was found with egger 

test < 0.1 (Diagram 5). 
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Diagram (4): Meta-analysis for myocardial infarction rate with radial a. vs saphenous v. in CABG 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram (5): Publication bias of myocardial infarction rate with radial a. vs saphenous v. in CABG 

Mortality rate with radial a. vs saphenous 

v. in CABG: 

Meta-analyses of relevant studies 

revealed that using saphenous vein during 

CABG associated with a higher mortality 

ratethan using radial artery [OR = 0.835, 

95% CI (0.688–1.015), p-value=0.07] 

(Diagram 6). 

Random model was used owing to 

presence of heterogeneity with I^
2
=84.211 

and P-value<0.001. 

No publication bias was found with 

egger test > 0.1 (Diagram 7). 
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Diagram (6): Meta-analysis for mortality rate with radial a. vs saphenous v. in CABG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram (7): Publication bias of mortality rate with radial a. vs saphenous v. in CABG 

Patency rate with radial a. vs saphenous 

v. in CABG: 

Meta-analyses of relevant studies 

revealed that using radial artery during 

CABG associated a higher significant 

patency ratethan using saphenous vein [OR 

= 2.314, 95% CI (1.581–3.388), p-value 

<0.001] (Diagram 8). 

Random model was used due to 

presence of heterogeneity with I^
2
=69.493 

and P-value=0.038. 

No publication bias was found with 

egger test > 0.1 (Diagram 9). 
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Diagram (8): Meta-analysis for patency rate with radial a. vs saphenous v. in CABG 

 

Diagram (9): Publication bias of patency rate with radial a. vs saphenous v. in CABG 

Percutaneous coronary intervention rate 

with radial a. vs saphenous v. in CABG: 

Meta-analyses of relevant studies 

revealed that using radial artery during 

CABG associated with a higher significant 

percutaneous coronary intervention ratethan 

using saphenous vein [OR = 1.179, 95% CI 

(1.088–1.277), p-value<0.001] (Diagram 

10). 

Fixed model was used due to absence of 

heterogeneity with I^
2
=44.012 and P-

value=0.168.  

No publication bias was found with 

egger test > 0.1 (Diagram 11). 
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Diagram (10): Meta-analysis for percutaneous coronary intervention rate with radial a. vs saphenous 

v. in CABG 

 

Diagram (11): Publication bias of percutaneous coronary intervention rate with radial a. vs 

saphenous v. in CABG 

Coronary surgery repetition rate with 

radial a. vs saphenous v. in CABG: 

Meta-analyses of relevant studies 

revealed that using radial artery during 

CABG associated with a higher coronary 

surgery repetitionratethan using saphenous 

vein [OR = 1.145, 95% CI (0.944–1.388), p-

value=0.168] (Diagram 12). 

Fixed model was used due to absence of 

heterogeneity with I^
2
<0.001 and P-

value=0.726. 

No publication bias was found with 

egger test > 0.1 (Diagram 13). 
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Diagram (12): Meta-analysis for coronary surgery repetition rate with radial a. vs saphenous v. in 

CABG 

 

Diagram (13): Publication bias ofcoronary surgery repetition rate with radial a. vs saphenous v. in 

CABG 

Stroke rate with radial a. vs saphenous v. 

in CABG: 

Meta-analyses of relevant studies 

showed that using saphenous vein during 

CABG had a higher significant 

strokeratethan using radial artery [OR = 

0.590, 95% CI (0.351–0.990), p-

value=0.046] (Diagram 14). 

Random model was used due to 

presence of heterogeneity with I^
2
=72.827 

and P-value=0.006. 

Publication bias was found with egger 

test < 0.1 (Diagram 15). 
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Diagram (14): Meta-analysis for stroke rate with radial a. vs saphenous v. in CABG 

 

Diagram (15): Publication bias of stroke rate with radial a. vs saphenous v. in CABG 

Major adverse cardiac events rate with 
radial a. vs saphenous v. in CABG: 

Meta-analyses of relevant studies 
revealed that using saphenous vein during 
CABG associated with a higher major 
adverse cardiac events ratethan using radial 
artery [OR = 0.729, 95% CI (0.372–1.427), 
p-value=0.356] (Diagram 16). 

Random model was used due to 
presence of heterogeneity with I^

2
=77.618 

and P-value<0.001. 

Publication bias could not be assessed 
due to limitation in number of studies in this 
meta-analysis. 
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Diagram (16): Meta-analysis for major adverse cardiac events rate with radial a. vs saphenous v. in 

CABG

Table 1: Characteristics of included studies: 

Reference ID Type of Study Sample size Type of vessel Age (years) 

[mean (SD)] 

Sex (male) 

n (%) 

Diabetic  n 

(%) 

Deb/2012/Canada Prospective Cohort 561 Radial a. 70-80 486 (86.6) 148 (26.4) 

Saphenous v.  

Hayward/2011/Australia Prospective Cohort 337 Radial a. 73.4 41 (80) 15 (29) 

Saphenous v. 73 51 (86) 23 (39) 

Petrovic/2015/Serbia Prospective Cohort 200 Radial a. 56.3 (6.1) 73 (73)  

Saphenous v. 57.1 (6.5) 73 (73)  

Yamasaki/2016/Canada Prospective Cohort 234 Radial a. 59.5 (8.1) 200 (85.5)  

Saphenous v.  

Benedetto/2013/UK Prospective Cohort 809 Radial a. 64 (10) 178 (78) 10.10% 

Saphenous v. 65 (10) 652 (80.6) 12.10% 

Guadino/2018/USA 

 

Meta-analysis 149902 Radial a. 56-72.1 57-59% 5.1-53.2% 

Saphenous v.  

Cohen/2000/Canada Case-Matched 

Study 

2847 Radial a. 60.7 (8.8) 402 (84.1) 160 (33.5) 

Saphenous v. 61.2 (8.7) 804 (84.1) 238 (24.9) 

Hayward/2013/Australia Prospective Cohort 225 Radial a.    

Saphenous v.  

Janiec /2017/Sweden Prospective Cohort 47379 Radial a.    

Saphenous v.  

Lin/2013/Canada Prospective Cohort 520 Radial a. 70.6 (8.7) 181 (69.6) 101 (38.8) 

Saphenous v. 70.9 (9.8) 183 (70.4) 91 (33.5) 

Schwanna/2015/USA Prospective Cohort 7579 Radial a. 65.9 (10.4) 2331 (75) 1148 (37) 

Saphenous v. 58.6 (10) 2927 (65) 1644 (37) 

Tranbaugh/2010/USA Prospective Cohort 1652 Radial a. 60.8 (8.1) 659 (76.5) 36.40% 

Saphenous v. 60.8 (9.2) 677 (78.5) 38.30% 

Tranbaugh/2017/USA Prospective Cohort 13324 Radial a. 60.3 (9.7) 3544 (77.4) 1702 (37.2) 

Saphenous v. 67.4 (9.9) 4625 (65.4) 2704 (38.2) 

Cao/2013/Australia Meta-analysis 1078 Radial a. 60-70 89-92% % 

Saphenous v.  

Yoshida/2016/Japan Prospective Cohort 374 Radial a. 64 (8.8) 70 (76.9) 35 (38.5) 

Saphenous v. 64.7 (9.7) 69 (76.8) 38 (41.8) 
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Continue Table 1: Characteristics of included studies:  

Reference ID COPD  n (%) Previous MI    

n (%) 

Normal 

EF                         

n (%) 

Follow-up 

period 

(years) 

QA tool 

Deb/2012/Canada  264 (47.1)  5 Good 

Hayward/2011/Australia    10 Good 

   

Petrovic/2015/Serbia 9 (9) 57 (57) 48.8 (10.7) 8 Good 

 8 (8) 56 (56) 48 (10.8) 

Yamasaki/2016/Canada  107 (45.7)  5 Good 

   

Benedetto/2013/UK 11.40%   6.4 (3.6) Fair 

 10.30%  

Guadino/2018/USA   42-59.4% 6.9-8.5 Good 

   

Cohen/2000/Canada 23 (4.8)   5 Good 

 40 (4.2)  

Hayward/2013/Australia  3 (2.7)  6 Poor 

  6 (2.8) 

Janiec/2017/Sweden    9.3 (4.2) Poor 

   

Lin/2013/Canada 33 (12.7)  53.6 (13.5) 12 Good 

 39 (15)  53.3 (15.6) 

Schwanna/2015/USA 555 (18) 1614 (52) 54 (11) 15.75 Good 

 983 (22) 2549 (57) 49 (11) 

Tranbaugh/2010/USA  32.10% 48.3 (11.8) 7 Good 

  34% 47.7 (13.2) 

Tranbaugh/2017/USA 781 (17.1) 2325 (50.8) 49.1 (10.9) 8.8 Good 

 1804 (25.5) 4056 (57.3) 47.2 (12.9) 

Cao/2013/Australia  %  5-6 Good 

   

Yoshida/2016/Japan  11 (12.1)  7.5 Good 

  13 (14.3) 

 

DISCUSSION: 

In this study, we used data from 15 

cohort and case matched studies with a total 

of 78,267 patients and an average follow-up 

of 8.25 years. 

The results of this meta-analysis 

showed that SV had significantly higher 

rates of graft failure and complete occlusion, 

as well as significantly higher rates of graft 

patency than RA. 

These findings are consistent with the 

results reported by large retro & prospective 

series, such as Tranbaugh, et al. 2010
(16)

, 

Petrovic, et al. 2015
(17)

, Yoshida, et al. 

2016
(18)

 Deb, et al. 2012
(19)

, Yamasaki, et al. 

2016
(20)

,  Janiec, et al. 2017
(60)

& Hayward, 

et al. 2011 & 2013 
(21&22)

 that revealed 

significantly lower rates of graft failure and 

higher rates of patency for RA compared to 

SV. 

Cao, et al. 2013
(23)

 also found that at the 

time of the most recent follow-up, SV had 

significantly higher rates of graft failure and 

complete occlusion, whereas RA had 

significantly higher rates of complete 

patency. Similarly, a meta-analysis by 

Athanasiou & colleagues revealed that the 
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RA was more likely to be patent at mid-term 

(1-5 years)
(24)

. 

The superiority of RA angiographic 

results may be explained in part by the 

pathophysiological differences between 

venous and arterial atherosclerosis, with 

venous grafts more likely to evolve to 

concentric and diffuse lesions that are more 

vulnerable to rupture due to a less developed 

fibrous cap
(25)

. 

According to Gaudino et al. 2018
(26)

, 

the RA's patency rate has been proven to be 

significantly higher than the SVG's at mid- 

and long-term follow-up. In reality, the 

occlusion rate of SVG grafts is much higher 

than that of RA grafts, especially after the 

fourth postoperative year, according to two 

large angiographic randomised trials and 

multiple meta-analyses
(19,27,28)

. Also, 

Gaudino et al. 2016
(29)

. stated that, in the 

angiographic comparison with the longest 

follow-up published to date, we have 

described a more than 2-fold increase in the 

risk of graft occlusion at 20 years using the 

SVG instead of the RA as a conduit. 

This study shows also, that the use of 

SV grafts is associated with higher rates of 

stroke, MACE, peri-opertaive mortality & 

myocardial infarction than those associated 

with the RA. 

Petrovic, et al. 2015
(17)

 stated that Cox 

proportional hazards models showed a lower 

all-cause mortality in the RA group (hazard 

ratio 0.72, confidence interval: 0.56 to 0.92, 

p = 0.0084). Ten-year survivals showed a 52 

% increased mortality for the SVG patients 

(25.7 %) versus the RA patients (16.9 %; p 

= 0.0011). The use of the radial artery graft 

as a second conduit decreases all-cause 

mortality in patients receiving primary 

isolated CABG up to the age of 70 years, 

according to Benedetto, et al. 2013
(30)

. 

In addition, the results of Gaudino, et al. 

2018
(26)

 showed that at a mean follow-up of 

6.9 years, the use of any arterial graft (RA or 

RITA) was associated with lower long-term 

mortality than with the use of the SV (IRR, 

0.80; 95% CI, 0.75–0.85).  

There was a significantly higher risk of 

deep sternal wound infection (DSWI) (OR 

1.27; 95% CI, 1.05–1.54) in the arterial graft 

group. Operative mortality (OR, 0.68; 95% 

CI, 0.55–0.83), perioperative MI (OR, 0.77; 

95% CI, 0.64–0.92) and perioperative stroke 

(OR, 0.80; 95% CI, 0.65–0.98) were lower 

in the arterial graft group.  

The use of the RA was associated with 

lower long-term mortality (IRR, 0.81; 95% 

CI, 0.73–0.90) at a mean follow-up of 8.1 

years compared with the SV. Operative 

mortality (OR, 0.66; 95% CI, 0.46–0.95) 

and perioperative stroke (OR, 0.73; 95% CI, 

0.54–1.00) were lower in the RA group, 

while the risk of perioperative MI (OR, 

0.67, 95% CI, 0.42–1.07), and DSWI were 

similar (OR, 1.10; 95% CI, 0.80–1.51). 

Also, the Logistic regression analysis in 

Cohen, et al. 2001
(31)

revealed RA grafting to 

be protective against early mortality or 

morbidity (MI, low-output syndrome, intra-

aortic balloon pump support, stroke) (odds 

ratio = 0.58; 95% confidence interval, 0.37 

to 0.90; p = 0.015).  

Similarly, Cox proportional hazards 

analysis of hospital survivors demonstrated 

RA grafting to be protective against late 

mortality or morbidity (MI, coronary 

angioplasty, reoperation, readmission for 

cardiac-related cause) (risk ratio = 0.60; 

95% CI, 0.37 to 0.93; p = 0.02).  

Although actuarial survival was not 

significantly different between groups 

(SVG, 92% ± 8%, and RA, 96% ±  2%; p = 

0.64), patients in the RA group 

demonstrated greater actuarial freedom from 

events including death, MI, coronary 

angioplasty, reoperation, and cardiac related 

readmission at 36 months postoperatively 

(SVG, 86% ± 4%, and RA, 95% ± 2%; p = 

0.01) 

The results of Tranbaugh, et al. 2010 & 

2017
(32&33)

 showed a lower all-cause 
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mortality in the RA group (hazard ratio 

0.72, confidence interval: 0.56 to 0.92, p _ 

0.0084). Ten-year survivals showed a 52% 

increased mortality for the SV patients 

(25.7%) versus the RA patients (16.9%; p _ 

0.0011). 

As the same, Yoshida, et al. 2016
(18)

 

reported that the unadjusted survival curve 

was significantly better for the RA group 

than for the SVG group. The 5- and 10-year 

survival rates in the RA group were 91.0 

and 79.6 %, whereas those in the SVG 

group were 83.7 and 65.0 %, respectively 

(log-rank: p = 0.041). The 5- and 10-year 

rates of freedom from cardiac events, 

including cardiac death, myocardial 

infarction, angina pectoris, repeat 

intervention, and readmission for heart 

failure, were 90.6 and 80.3 %, respectively, 

for the RA group, and 92.2 and 84.7 % for 

the SVG group (log-rank: p = 0.618). 

On the  other hand, Janiec, et al. 

2017
(34) 

& Hayward, et al. 2011 & 

2013
(21&22)

  concluded almost the same 

result that, Patients who received arterial 

grafts as second conduits did not 

demonstrate a better outcome in any of the 

studied endpoints, as reported by Janiec. 

Janiec reported an explanation for this 

result stating that in spite of possible 

differences in the rates of early angiography 

and intervention after arterial grafting, the 

overall mortality rate and incidence of 

angiography and re-intervention beyond the 

first years after surgery do not support the 

claim that the beneficial effects of multiple 

arterial grafting will become apparent at 

least during the first 10–15 years after 

surgery. Janiec also stated that, the return of 

CAD symptoms may be reflected in the 

occurrence of angiography, but it is affected 

by factors such as rates of surveillance with 

functional testing and the physician 

threshold for repeat angiography vs medical 

therapy optimization. Varying thresholds 

may exist for different groups of patients, 

and these may change over time. There was 

a variation in follow-up periods across the 

groups, which we noticed. 

Also, Yoshida, et al. 2016
(18)

 reported 

that Patency rates were similar for both 

groups (RA group: 5-year patency, 93.4 %; 

10-year patency, 76.9 %; SVG group: 5-year 

patency, 90.1 %; 10-year patency, 83.8 %; 

log-rank: p = 0.819).  

However, the results of this study show 

that using of RA has higher rates of the need 

for revascularization either by PCI or 

coronary surgery repetition. 

While the results of Janiec, et al. 

2017
(34) 

& Hayward, et al. 2011 & 

2013
(21&22)

 show that RA & SV have almost 

the same incidence rates of either PCI 

intervention or coronary surgery repetition. 

On the other hand, the results of Deb, et al. 

2012
(19)

, Petrovic, et al. 2015
(17)

, Yamasaki, 

et al. 2016
(20) 

& Gaudino, et al. 2018
(26)

 

showed that using RA has lower rates of the 

need for revascularization either by PCI or 

redo CABG than using SV. 

This discrepancy can be explained by 

the huge unmatched number of patients 

received SV grafts versus those received RA 

grafts in Janiec, et al. 2017
(34)

. 

Conclusion: 

In conclusion, there is no doubt that the 

golden standard conduit in coronary artery 

bypass surgery is the left internal mammary 

artery to the left anterior descending 

coronary artery. 

The results indicate that the radial artery 

has long-term beneficial & improving post-

operative outcomes compared with the 

saphenous vein. 

The radial artery is better than the 

saphenous vein in many aspects. It has a 

higher patency rate & lower rates of graft 

failure, peri-operative mortality & 

myocardial infarctions, Stroke & major 

adverse cardiac events. So, we recommend 

that the radial artery should be the first 

choice as a second conduit after the left 
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internal mammary artery in coronary artery 

bypass surgeries. 
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بري كىصلة في عوليات ترقيع الشراييي هراجعة هٌهجية ودراسة تحليلية هقارًة بيي الىريد الصافي والشرياى الكع

 التاجية للقلب

,  ، تاهر شحات هيكل ،ايوي عوار *احود عبد العزيز ابراهين صالح *، احود هجدي محمد عبد السلام   

 

ٔيحأنةة جٕحٛةدْا ا اريةس ت جطٕزت خساحة انشساٍٚٛ انحاخٛة انحدٚثة ػهٗ أساض اخحباز انؼدٚد يٍ انٕصلا :الوقدهة

نحسلٛةغ انشةساٍٚٛ انحاخٛةة ا ٔ يةٍ أبةسش  بداٚةة خساحةة انمهةل انما ًةة ػهةٗ اردنةةسٚحى اسةحلاداو ٔصةلات يحؼةدد  انر٘ أدٖ إنٗ

بًُٛةا لا انٕصلات انثابحة انًحؼازف ػهٛٓا ْٙ ٔصهة انشسٚاٌ انصدز٘ انداخهٙ الاٚسس انٗ انشسٚاٌ انحاخٙ الايايٙ انُاشلس 

 ٚصال اخحٛاز انٕصهة انثاَٛة يثٛسًا نهددلس

انٓدف يٍ ْرِ انسسانة ْٕ أٌ َمازٌ يٍ خلال دزاسة جحهٛهٛة انفسق بٍٛ ٔصلات انشسٚاٌ  دف هي البحث:اله

 انكؼبس٘ ٔانٕزٚد انصافٍ فٙ ػًهٛات جسلٛغ انشساٍٚٛ انحاخٛة يٍ حٛث انٕفا  ٔالاصابات ػهٗ انًدٖ انطٕٚمس

يٍ اندزاسات انسابمة ا انحٙ جى اخحٛازْا بُاءً  أخسُٚا ْرِ اندزاسة نؼًم يمازَة احصا ٛة نُحا ح انؼدٚد :هٌهجية البحث

ػهٗ يؼاٚٛسجضًٍٛ ٔاسحبؼاد يحدد  ا ٔذنك فًٛا ٚلاص الاخحلاف بٍٛ اسحلاداو كلا يٍ انشسٚاٌ انكؼبس٘ ٔانٕزٚد انصافٍ 

 كٕصهة ثاَٛة فٙ خساحة جسلٛغ انشساٍٚٛ انحاخٛة يٍ حٛث انٕفٛات ٔانًضاػفات ػهٗ انًدٖ انطٕٚمس

يسٚضا بًحٕسظ يحابؼة  76287ة ٔ فٕخٛة )خًاػٛة( شًهث إخًانٙ دزاسة يحطابم 51اَات يٍ جضًُث دزاسحُا بٛ

 ػاياس 21س6ٚبهغ 

ست َحا ح ْرِ اندزاسة ازجفاػًا يهحٕظًا فٙ يؼدل فشم انٕصهة ٔالاَغلاق انكايم بانُسبة نهٕزٚد انصافٍ ا أظٓ :الٌتائج

 يغ ازجفاع يهحٕظ فٙ يؼدل سهكاٌ انٕصهة بانُسبة نهشسٚاٌ انكؼبس٘ يمازَة بانٕزٚد انصافٍس

ٛث انسكحة اندياغٛة ا أظٓست اندزاسة أٚضًا أٌ اسحلاداو ٔصلات انٕزٚد انصافٍ جسجبظ بًؼدلات اػهٗ يٍ ح

 انس ٛسٛة ا انٕفٛات ا ٔخهطات انمهل ا ٔذنك بانًمازَة يغ اسحلاداو ٔصلات انشسٚاٌ انكؼبس٘سالاػساض انداَبٛة انمهبٛة 

بًُٛا جظٓس َحا ح ْرِ اندزاسة أٌ اسحلادو انشسٚاٌ انكؼبس٘ ندّٚ يؼدلات اػهٗ يٍ حٛث الاححٛاج لاػاد  جسهٛك 

س ْرِ انُحٛدة جى جفسٛسْا بسبل انؼدد انضلاى نهًسضٗ انرٍٚ انحداخهٛة أ اػاد  اندساحة  مسطسانشساٍٚٛ سٕاء ػٍ طسٚك ان

جى اسحلاداو ٔصهة انٕزٚد انصافٍ نٓى انر٘ لا ٚحٕافك يغ ػدد انًسضٗ انرٍٚ جى اسحلاداو ٔصهة انشسٚاٌ انكؼبس٘ نٓى فٙ 

 ٔاخسٌٔس "خاَٛك"دزاسة 

انكؼبس٘ ْٕ انلاٛاز ارٔل كٕصهة ثاَٛة بؼد انشسٚاٌ انصدز٘ انداخهٙ  نرنك ا َٕصٙ بأٌ ٚكٌٕ انشسٚاٌ :الاستٌتاج

 ارٚسس فٙ خساحات جسلٛغ انشساٍٚٛ انحاخٛةس
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