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Coronary artery bypass grafting (CABG) is a widely utilized surgical procedure that treats advanced coronary artery disease,
restoring coronary perfusion by using healthy conduit vessels to create an alternative route for blood flow around blocked
arteries. The choice of graft in CABG significantly determines the long-term outcomes of the operation, as graft failure majorly
contributes to morbidity and mortality, thereby requiring the identification of optimized approaches. As a result, this study
aims to analyze and compare the patency rates, mortality rates, and postoperative outcomes of radial-artery grafts (RAG)
and saphenous vein grafts (SVG), offering comprehensive insights on trends and gaps to guide surgical decision-making. An
evaluative comparative analysis was conducted, using data extracted from peer-reviewed studies and trials published between
2014 and 2026, involving adult patients undergoing CABG with either SVG or RAG. Postoperative complication incidence,
mean graft patency, and mortality at 1, 5, and 10 years, were tabulated and analyzed. RAG demonstrated higher mean long-term
patency rates and lower postoperative complication incidences compared to SVG across most included studies. Mortality
differences were less consistent, particularly at early follow-up intervals. These findings suggest that RAG may offer advantages
over SVG in long-term durability and complication profiles, though variability across studies and patient populations limits
definitive conclusions. Conducting further studies with standardized methodology is suggested to confirm these trends.
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graft, Radial-Artery graft

Introduction

Coronary artery disease is a condition caused by plaque
buildup in the coronary arteries, resulting in coronary narrow-
ing and blockage that restrict blood flow back to the heart1.
To treat this disease, coronary artery bypass grafting (CABG)
is the traditional and most effective surgical approach, restor-
ing coronary perfusion by using healthy harvested blood ves-
sels. Specifically, CABG involves the making of an alternative
pathway for blood flow to the heart by way of anastomosing
(joining) one or more conduit grafts proximally to an arterial
source distal to the site of obstruction (typically the aorta or
left internal mammary artery)1,2.

Principles of Graft Selection in CABG

A significant portion of the surgical decision-making process
for CABG concerns the type of graft chosen for every indi-
vidual patient, as proper selection determines recipient sur-
vival3. Generally, grafts are selected based on length, orienta-
tion, and accessibility, but patient-specific patterns of the coro-
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nary artery blockage patterns, and comorbidities influence the
choice, with some examples of such being diabetes, peripheral
vascular disease, or old age, especially seeing as these can in-
crease risk of infection and provide lesser circulation3,4. Ease
of harvest, donor-site complications, and surgeon familiarity
also play a major role in graft choice, as technical consider-
ations must be balanced with durability and flow3. Ideally,
a graft should demonstrate long-term patency, resistance to
atherosclerosis, favorable hemodynamics, and compatibility
with target coronary arteries.

Radial-Artery Grafts

The radial artery is located in the forearm and at the thumb
side of the wrist, originating from the brachial artery in the
cubital fossa (front of the elbow). The artery is a common
graft choice because it is easily harvested and effectively used
in sequential grafting, maximizing application5. Combined
with its length, these factors make RAG excellent choices for
bypassing multiple coronary arteries efficiently. Furthermore,
RAG are associated with better postoperative outcomes such
as lower incidences of death, myocardial infarction, repeat
revascularization, and adverse cardiac events after CABG, be-
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ing especially true in studies where they are paired with inter-
nal mammary artery grafts4,6.

In addition, RAG also exhibit superior patency rates, with
more than 90% remaining patent at both 1 and 5-years post-
surgery, and reports of 85% at the 10th year7–10. However, a
large propensity-matched retrospective cohort study of 8,774
patients from one institution found no significant difference in
operative mortality and long-term survival between RAG and
SVG11. The study also found that SVG recipients demon-
strated a significantly lesser likelihood of experiencing the
composite endpoint of major adverse cardiovascular and cere-
brovascular events (MACCE) at follow-up (SVG 73.3% vs.
RAG 67.4%, p = 0.044), driven by lower rates of coronary
revascularization and myocardial infarction11.

Moreover, this conflict is not the first. One trial found
no significant difference between the long-term mortalities of
RAG and SVG, with median survival at 14.6 years for SVG
and 14.2 years for RAG7. However, a patient-level com-
bined analysis of six randomized controlled trials found that
RAG were associated with a significantly lower risk of the
composite outcome of death, myocardial infarction, and re-
peat revascularization compared to SVG at the mean 5-year
follow-up4. This discrepancy between the studies may reflect
selection bias inherent in observational data: patients selected
for RAG tend to be younger with fewer comorbidities, while
SVG is often used in older and higher-risk patients, possibly
confounding the results by causing the artificial favoring of
RAG outcomes in non-randomized comparisons.

Despite guidelines recommending RAG for CABG due to
their superior long-term benefits, it is to be noted that they
are oftentimes prone to spasms and competitive flow issues,
necessitating the use of calcium blockers to improve grafting
outcome12,13. These spasms are also more difficult to reverse
in RAG than in other arterial grafts due to RAG’s thicker mus-
cle wall (tunica media), leaving it susceptible to intense vaso-
constriction.

Saphenous Vein Grafts

The saphenous vein is the body’s longest superficial vein, lo-
cated on the inner side of the leg, running from the dorsal
venous arch at the top of the foot and to the femoral vein14.
Like RAG, SVG have been traditional choices for multi-vessel
CABG, due to its ease of harvest and availability14. Addi-
tionally, the vein’s wall structure and large diameter allow for
simple technical use as a bypass graft15.

While SVG initially served as an experimental alternative
to the more common grafts, they have grown to dominate and
are now utilized in pairing with other arterial grafts. Despite
their greater utilization, however, SVG are prone to intimal
hyperplasia and accelerated atherosclerosis, known as saphe-
nous vein graft disease (SVGD), leading to a 40–50% SVG

graft failure rate within 10 years post-surgery16,17. In addition,
SVG exhibit higher occlusion rates than RAG, with 10–15%
occlusion in the 1st year and up to 50% by the 10th18.

Though SVG remain vital components to CABG and have
demonstrated similar mid-patency rates as arterial grafts, there
is a need to improve their long-term patency. To counter
this issue temporarily, the combined usage of arterial grafts
and SVG remains a common strategy, named composite graft-
ing. Specifically, SVG have demonstrated improved outcomes
when paired with arterial grafts17,19. Furthermore, recent
studies have stressed the importance of furthering SVG dura-
bility, investigating optimized harvesting, pharmacologic ther-
apy, and graft preservation techniques17,19. Novel external
stenting devices such as the Venous External Support (VEST)
have also shown promise in improving graft patency, reduc-
ing intimal hyperplasia and enhancing lumen uniformity and
achieving a 100% patency rate in a 2-year follow-up study20.
Additionally, techniques such as “No-Touch” harvesting, spe-
cific storage solutions, and pressure-controlled graft flushing
have been developed to mitigate SVGD’s symptoms, such as
intimal hyperplasia, shortness of breath (dyspnea), heart fail-
ure, fatigue, angina pectoris (chest pressure), and acute coro-
nary syndrome21.

Aim

Graft choice in CABG is critical for long-term patient survival
and optimal results, remaining one of the leading causes of
adverse cardiac events, therefore warranting significant evalu-
ation of graft selection strategies and necessitating significant
research into grafts3. As a result, this study aims to analyze
and compare the patency rates, mortality rates, and postoper-
ative outcomes of radial-artery grafts (RAG) and saphenous
vein grafts (SVG), furthering such graft optimization by iden-
tifying the graft type that ensures optimal postoperative out-
comes and long-term durability in CABG, both of which are
essential to improving patient survivability and reducing rein-
tervention. This study’s results may also serve to guide clini-
cians in selecting a graft that increases the chance of surgical
success per patient needs.

Methods

An evaluative comparative analysis was conducted using data
extracted from PubMed/MEDLINE, the Cochrane Library,
and Google Scholar (supplementary). Particularly, the search
terms utilized were: “coronary artery bypass grafting,” “radial
artery graft,” “saphenous vein graft,” “graft patency,” “CABG
outcomes,” and “graft failure.” The inclusion criteria were:
peer-reviewed studies published in the English language be-
tween 2014 and 2026, involving adult patients (≥18 years)
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undergoing isolated or multi-vessel CABG with either RAG
or SVG. The studies also had to report mean graft patency
rates over 1, 5, or 10 years following CABG, all-cause mor-
tality (calculated by success rates per interval), and/or postop-
erative complication rate. Non-human studies, case reports
and editorials without outcome data, and studies involving
non-standard populations (e.g., those with Kawasaki disease
or anomalous coronary origin) were excluded. One pre-2014
foundational reference (Ref.22) was retained for data com-
pleteness due to limited qualifying sources reporting SVG 5-
year patency within the search; this is noted where applicable.

After completing the initial search strategy and exclud-
ing cross-database duplicates, the following database-specific
results were identified: PubMed/MEDLINE returned 35
records, Cochrane Library returned 7 records, and 6 addi-
tional records were identified through supplementary Google
Scholar searching. Following the full-text eligibility assess-
ment, 29 studies were included in the final analysis. Figure 1
below provides a PRISMA flow diagram that summarizes the
search process. Identified patency rates and complication inci-
dence were tabulated for both graft types (shown in Table ??).
This consolidation of data allowed for the analysis of the key
trends and differences between the statistical data of RAG and
SVG.

Results

The results of this study assess the mean graft patency and
mortality rates at 1, 5, and 10 years for RAG and SVG, as well
as analyze their respective incidence of post-operative compli-
cations. As shown in Table 1, mean graft patency was calcu-
lated from several different sources.

Patency rates were extracted from each study included in
Table 1 and averaged with equal weighting at each time inter-
val. No formal analysis was performed to weight the studies
according to the sample sizes, representing a limitation of this
analysis, with confidence intervals not computed around the
means for simplicity. Notes on data sources: one pre-2014 ref-
erence (Ref.22) was retained for data completeness due to lim-
ited qualifying sources reporting SVG 5-year patency within
the 2014–2026 search window. Ferrari et al. (Ref.29) report a
patency rate at a mean 8.4-year follow-up rather than a discrete
estimate at 10 years; these values are placed in the 10-year col-
umn as the nearest interval. Hall and Brilakis (Ref.27) report
approximately 50% SVG failure by 5–10 years, therefore the
value is placed in the 5-year column as the upper limit of the
range. Additionally, SVG patency data at the 1-year interval
were limited among qualifying studies, with only two sources
reporting discrete 1-year figures; this is acknowledged as a
limitation. Caliskan et al. (Ref.17) report SVG 10-year failure
of 45–50%; the midpoint of 47.5% is used in mean calcula-
tion.

Figure. 1 PRISMA flow diagram summarizing the search process
of the study. Primary databases searched: PubMed/MEDLINE
(n = 53) and Cochrane Library (n = 18), 2014–2026. 6 additional
records were identified through supplementary Google Scholar
searching. A total of 29 peer-reviewed studies were included in the
final analysis. Note that some studies contribute to both categories
in the final section, but the total unique studies are 29. Additional
references cited in the Introduction and Discussion were identified
through background reading and were not part of the systematic
search process.

RAG Demonstrates Superior Long-Term Patency Com-
pared to SVG

Though both grafts’ patency rates exhibit decreasing patency
with time in Figure 2, RAG demonstrated consistently higher
patency rates at each interval compared to SVG. Specifically,
while RAG patency rates remained consistently above 80%,
SVG’s declined from 78.2% to 57.4%. At the 10-year mark,
SVG’s patency rate (57.4%) is barely above half of RAG’s pa-
tency rate (84.9%). However, it should be noted that because
patency rates at each interval were derived from independent
studies rather than a longitudinal follow-up of a single cohort,
the decline across intervals should be interpreted as a cross-
sectional trend across the literature rather than a confirmed
trajectory. This approach was necessitated by the absence of
studies uniformly reporting patency at all three intervals, re-
sulting in a limitation that should be considered when inter-
preting the apparent progressive decline.

© The National High School Journal of Science 2026 | 3



Table 1 The collected graft patency rates of RAG and SVG at 1, 5, and 10 years post-CABG from various sources, calculated into mean graft
patency rates9,10,17,22–29

RAG Patency Collected Rate Values Mean Patency SVG Patency Collected Rate Values Mean Patency
1 year 80.0% 24, 89% 9, 99.4% 10 89.5% 1 year 75% 23, 81.3% 24 78.2%
5 years 82% 22, 86.5% 28, 90% 9, 92.7% 10 87.8% 5 years 47% 22, 50% 27, 81.0% 28, 84% 9 65.5%
10 years 79% 25, 85% 9, 87.3% 26, 88.1% 10 84.9% 10 years 45–50% 17, 46.7% 29, 51% 26, 70.7% 29, 71% 9 57.4%

Figure. 2 The mean graft patency of RAG and SVG at 1, 5, and 10
years post-CABG. See Table 1 for source specifics.

RAG Demonstrates Lower Long-Term Mortality Com-
pared to SVG

In Figure 3, the mortality rates post-CABG for both graft types
progressively increase, with a large jump occurring after the
fifth-year mark (from 6.1% to 27.4%, and 11.3% to 34.8%).
For all intervals, RAG displayed lower mortality rates than
SVG, supporting claims of its comparatively greater longevity
and durability. However, at the earlier intervals (1 and 5), the
difference between RAG and SVG mortality rates (the val-
ues being 1% and 2% respectively) is slight, possibly being
the result of optimized perioperative management and short-
term follow-ups. Additionally, the later increase at the 10-
year mark may signify late-phase disease progression, perhaps
atherosclerosis or graft failure. Although, it should be noted
that this may reflect heterogeneity among included studies due
to differences in patient selection and follow-up methodology,
rather than solely representing disease progression.

Regarding the incidence of postoperative complications
across the pooled studies, SVG displayed a 50% occlusion
rate, whereas RAG showed a lower 42% occlusion rate12.
While generally, these post-surgery complications were in-
frequent, RAG demonstrated a significantly lower rate of
MACCE compared to SVG, with a hazard ratio of 0.784.

Figure. 3 The mortality rates of RAG and SVG at 1, 5, and 10
years7,9,22.

Discussion

This study provides an evaluative analysis of the mean graft
patency rates at 1, 5, and 10 years, mortality rates, and in-
cidence of post-operative complications of RAG and SVG
post-CABG. Understanding the various trends of data between
RAG and SVG allows for the improvement of surgical plan-
ning, allowing for the enhancement of graft longevity and pa-
tient survivability. Identifying the graft type that ensures op-
timal post-surgery outcomes and long-term durability is es-
sential for improving patient outcomes and reducing reinter-
vention, as graft failure remains one of the leading causes of
adverse cardiac events following CABG.

Regarding the mean graft patency at each interval, this pa-
per found that RAG demonstrated an overall higher patency
rate than SVG. Though both graft types’ patency rates waned a
little over time, RAG’s remained almost doubly above SVG’s,
maintaining a consistent patency rate above 80% while SVG’s
decreased from 78.2% to 57.4%. This signifies RAG’s greater
durability and longevity, greatly contributing to a longer lifes-
pan post-CABG while also holding true to previous studies
noting RAG’s superior longevity7,8,30,31.

For mortality rates, this study found that the rates for both
graft types increased over time, with RAG displaying over-
all lower rates throughout follow-up. The comparatively low
rates in the year 1 and year 5 mark may reflect optimized post-
surgery management as well as patient selection that tends to
include healthier individuals, while the later increase likely
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correlates with late-phase disease progression. However, the
mortality rates at these first two intervals appear insignificant,
so it is challenging to state whether or not the grafts’ mortal-
ity rates differ greatly. Despite so, it is noteworthy to mention
that the difference at the 10-year mark becomes more clin-
ically meaningful, suggesting that RAG may demonstrate a
survival advantage that compounds with time.

As stated across the pooled studies, post-surgical complica-
tions were low for both graft types; however, RAG demon-
strated lower occlusion rates, lower MACCE, and a lower
hazard ratio than SVG, consistent with data noting SVG’s
higher correlation with post-operative complication in com-
parison to RAG4,6,12. Although, while the studies gathered
via the searching process detail lower MACCE for RAG, other
background studies have reported lower MACCE for SVG7,11.
These discrepancies likely reflect patient skewedness or dif-
ferent follow-up periods. Taking this into consideration, fur-
ther studies should prioritize and interpret data on graft perfor-
mance in the context of patient comorbidities and long-term
outcomes.

RAG demonstrates superior long-term patency and lower
complication rates than SVG, supporting the preferential us-
age of RAG in CABG and highlighting its better optimal-
ity. This greater performance may be caused by its greater
anatomical and technical function. Firstly, the radial artery
possesses a thicker muscular wall and endothelium, helping
resist atherosclerosis and intimal hyperplasia more effectively
than the saphenous vein12. Second, hemodynamically, the ra-
dial artery is better suited to withstanding arterial pressures
and laminar flow. Lastly, from a surgical perspective, RAG
is typically joined to severely stenotic (narrow) coronary ar-
teries, optimizing perfusion and minimizing competitive flow.
Furthermore, to combat radial artery vasospasm, use of hy-
drophilic coated devices, spasmolytic agents, and transradial
percutaneous coronary interventions have been developed and
implemented12,32.

The study’s findings are also consistent with prior litera-
ture suggesting RAG may offer long-term durability advan-
tages over SVG. A 2025 systematic review and meta-analysis
of 139 studies involving 56,827 patients reported a mean RAG
patency of 89% vs. 82% for SVG, and a 2026 retrospective co-
hort of 47,525 VA patients revealed similar trends33. Nonethe-
less, given the methodological limitations of the current anal-
ysis, definitive clinical recommendations cannot be drawn34.
Therefore, individualized graft selection remains essential. By
implementing careful surgical decision-making, patients can
receive grafts best optimized and most suited for their specific
conditions.

This study has several limitations. First, because of its de-
sign as a literature-based comparative analysis, it is subject
to potential biases in the original research, including selection
and publication bias. Second, the patients included in the cur-

rent analysis may not represent the broader CABG population
because of the selection bias affecting the original studies, and
the grouping of rates across heterogeneous studies with differ-
ent patient populations and follow-up durations limit the va-
lidity of comparisons. Specifically, the data in Figure 2 was
based on the combination of multiple studies at each interval,
so the decline may partly reflect differences in study design
and patient selection rather than graft deterioration over time.
Third, differences in post-surgical treatment, absence of risk-
of-bias assessment, and equal weighting of studies regardless
of sample size may misrepresent true effects. Lastly, patients
selected for RAG tend to be younger and have less comor-
bidities than those for SVG, which may artificially favor RAG
outcomes in observational data.

Collectively, the findings found in this study highlight the
importance of individualized graft selection and surgical tech-
niques to optimize CABG outcomes. The limitations of this
study warrant further research with larger cohorts and system-
atic follow-ups to confirm these data trends, as standardized
surgical techniques and harvesting methods are fundamental,
preventing heterogeneity. Further considering patient comor-
bidities and intraoperative flow measurements in research may
also help improve these personalized strategies, and carefully
maintaining rigorous post-operative management may allow
for the betterment of graft longevity and patient survivability.

Conclusion

Selecting the appropriate graft type in CABG plays a crucial
role in determining patient outcome, surgical success rate, and
survivability. This study aimed to compare the long-term pa-
tency, mortality, and postoperative complication incidence of
RAG and SVG post-CABG, providing valuable insight on op-
timizing graft selection and determining the graft better suited
to maintain high patient survivability and sustainable myocar-
dial perfusion.

RAG demonstrated consistently higher mean patency rates
and a lower complication incidence than SVG across the in-
cluded studies, with the greatest difference in patency rates ob-
served at the 10-year interval (89.5% vs. 57.4% respectively).
Mortality differences were less consistent across time points,
but RAG displayed a reduced mortality rate at each interval
in comparison to SVG. These findings are consistent with the
hypothesis that RAG offers greater advantages over SVG in
long-term durability and possibly greater overall conditions
relative to SVG, possibly caused by RAG’s arterial structure
and physiological compatibility with coronary circulation.

The results of this research lend great support to the pref-
erential use of RAG, strengthening the hypothesis that RAG
is the superior graft type comparative to SVG. The findings
suggest great benefit to emphasizing RAG’s role, perhaps im-
plementing it as a standard approach to consider before greater
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optimization with a different kind of graft. However, it is im-
portant to recognize the immense value of individualized graft
selection (catered to each patient), remaining the most sub-
stantial method of decision as it accounts for person speci-
ficities. Therefore, while RAG is advantageous purely in its
attributes, clinicians must be prepared to utilize multiple ap-
proaches side-by-side to enhance long-term patient survival.
Alongside this, optimizing harvesting and anastomotic meth-
ods while consistently maintaining postoperative management
would assist in preserving longevity. In this way, graft dura-
bility emerges as the result of sustained surgical decision-
making, reinforcing the importance of combining graft choice
with postoperative strategies to achieve proper surgical suc-
cess in CABG.
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