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Long term fate of coronary bypass grafts in symptomatic
patients, results from Damascus University hospitals
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CCS Functional

even at rest. If any physical activity is
undertaken, discomfort is increased.

at rest.

Class NYHA Functional classification . Specific activity scale
classification
Patients can perform to
Ordinary physical activity, |completion any activity
Patients with cardiac disease but such as walking and requiring >7 metabolic
without resulting limitations  of |climbing stairs, does not equivalents (METs; e.g., can
| physical activity. Ordinary physical |cause angina. Angina occurs |carry 24 Ib up eight steps; do
activity does not cause undue fatigue, |with strenuous or rapid or  |outdoor work [shovel snow,
palpitation, dyspnea, or anginal pain. |prolonged exertion at work |spade soil]; do recreational
or recreation. activities [skiing, basketball,
handball, jog/walk 5 mph]).
Slight limitation of ordinary
activity. Walking or climbing |Patients can perform to
stairs rapidly, walking uphill, |completion any activity
. . . . . walking or stair climbing requiring >5 METs (e.g., have
Patients with cardiac disease resulting . .
L o . . after meals, or when under |sexual intercourse without
in slight limitation of physical activity. . .
. emotional stress, or only stopping, garden, rake, weed,
I They are comfortable at rest. Ordinary .
. o . . during the few hours after  |roller skate, dance fox trot,
physical activity results in fatigue, . .
L . . awakening. Walking more  |walk at 4 mph on level ground),
palpitation, dyspnea, or angina pain.
than two blocks on the level [but cannot and do not perform
and climbing more than one |to completion activities
flight of ordinary stairs ata |requiring 27 METs.
normal pace .
Patients can perform to
o completion any activity
. . . . . .|Marked limitation of .
Patients with cardiac disease resulting i . . . requiring >2 METs (e.g., shower
o . o ordinary physical activity. . . )
marked limitation of physical activity. T . without stopping, strip and
. |Walking one to two blocks
11 are comfortable at rest. Less than ordin Lo make bed, walk 2.5 mph, bowl,
. o . on the level and climbing .
physical activity causes fatigue, o play golf, dress without
o . . more than one flight in .
palpitation, dyspnea, or anginal pain. . stopping), but cannot and do
normal conditions. .
not perform to completion any
activities requiring 25 METSs.
Patients with cardiac disease resulting .
S . - Patients cannot or do not
in inability to carry on any physical |Inability to carry on any .
. . . . . . perform to completion
activity without discomfort. Symptoms |physical activity without e .
. . . . . activities requiring 22 METs.
\Y) of cardiac insufficiency or of the |discomfort—anginal o
X Cannot carry out activities
anginal syndrome may be present|syndrome may be present

listed above (Specific Activity
Scale, Class Ill).

From Goldman L, Hashimoto B, Cook EF, Loscalzo A: Comparative reproducibility and validity of
systems for assessing cardiovascular functional class: advantages of a new specific activity scale.
Circulation 64:1227, 1981
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High-sensitivity
cardiac troponin

T levels (pg/liter) o Q2 Q3 Q4
Men 20,0042  0.0043-0,0062 0.0063-0.0095 =0.0006
Women =0.0027 0.0028-0.0045 0.0046-0.0073 =0.0074
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Pretest Likelihood of Coronary Artery Disease in Symptomatic Patients
according to Age and Gender

Nonanginal Chest Pain Atypical Angina Typical Angina
AGE (YR)
MEN WOMEN MEN | WOMEN | MEN | WOMEN
30-39 4 2 34 12 76 26
40-49 13 3 51 22 87 55
50-59 20 7 65 31 93 73
60-69 27 14 72 51 94 86

From Gibbons RJ, Abrams J, Chatterjee K, et al: ACC/AHA 2002 guideline update for
the management of patients with chronic stable angina: A report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines
(Committee to update the 1999 guidelines for the management of patients with
chronic stable angina)
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MODALITY TOTAL NO. OF PATIENTS | SENSITIVITY | SPECIFICITY
Exercise ECG 24,047 0.68 0.77
Exercise SPECT 5,272 0.88 0.72
Adenosine SPECT 2,137 0.90 0.82
Exercise echocardiography 2,788 0.85 0.81
Dobutamine echocardiography 2,582 0.81 0.79

Data from Gibbons RJ, Abrams J, Chatterjee K, et al: ACC/AHA 2002 guideline update
for the management of patients with chronic stable angina: A report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines
(Committee to update the 1999 guidelines for the management of patients with
chronic stable angina)

e ol (el Qi adads ) oS Ladie (el IS A )all o3 2
A8y jondll) dumaa 26all ST dndadll dolaia) S YIS (8 5 ¢ g e As )l

13

(2



e ¢ ) Cplaall ddais 8 QUi ase Al 8 Jlall s LS

. Digitalis <SS ye o5l sibs pdll (oia yall 5 ¢y} paddl jlas

e eSI) Clil) aydaas i) 480 Jial 4-3 ) T TS JLaa¥) 138 (o5 T i
aall die CLISY) elall 3 ga g el Al oS axiiony ¥ () aiy (2ed) oL

¢ RS Al aeis Ay pud) e ol HLaaYI ST Y Tk 3 shadll  addie
AV i ye ie JY) L) i) agall clif il eI il ladads Gy
g Aal N e 5 omall (A eI Q) aslads ) oS Latie gyl
Pharmacologic Nuclear Stress testing (50! (Alaasll agall JLas)

S Gayadll £ pa) (o ol e am el die ald JSy LAY 18 2
¢ Jualiall Cleill ¢ 5550 elall ¢ Jamall e ) elall ¢ asiall janll
3l aladialy HLEAY) 13 (6 a . GBile led e g s dga s sl ¢ A3L)

sl Adenosine () suaY) Cliidey sl e sl a ill (e dasll
Aol LAY g dpapaill 4830 of a2, 5. Dipyridamole J sely
ST Dt iy a1 (8 ¢ agall el 3 S sl Jayladsy Aialal) it
5 fpmndit e glae Canmy Y Tk ¢ gy el e g a8 iyl e

5 seall Jass o 5,0l 5 ST adadl) é co¥aall o Colos ddla 2l
ol s ATy il il e e ¢ Al Al Ll e Y]

3

Stress Echocardiography 3¢ sl culll <) (4

e el (BISY) el (553 (oda pall o (8 2all S saally Bl gt gy
CagBll & pul) Galall Laladal) 5 Allea ) Adidh gl sl (e (S 435S ki
5 ) Gl daliaiia CadS e (S LeS ¢ Ay g il al Ay g3 £l g dgac L)
b sl agall Alasiuly SLEAY) 13 (5 yay of (Say | A8l dpdlanall Y
Ghlia 3aaT MR (g g sall Ay g il il RS ransy 5 ¢ Ll 50 daaal) 301
CBLE jas A4S s Gl Baaa

DLiaY sile) (Sar 56 (o el (0 %85 Ao v L die LS ) gea AT (e
e A aall Jlaa) of clud yal) e daall ity | Aagiall Ty dag il iy
Al 45 55 Al 2 Alalal) el o)l Fiay JLISY slall CaiS e Sy gl
Alasll aas g 1S aa3 (e Lol a1 138 (Say | agall U1 i gl) 2la))
SLISYI slall i ye die el Ay ) il sbaa adiy 5 ¢ g yill Auadls 4la))

- Shad 4y Culbaal) Gl 6 vie 5 Jaial)

3l aladiuly cpyaill Ao p el e e yal) die SLEAY) A o) ja) (Sa

. Dubutamine (el 52l Basall 4 5l

¢ imasll Qi a1 5liae Sy agal) el 8l (caall HLas) ey
2l die Ll Calsall st e o e Qladll a3 o 3 dala

14



Badizal) elli dald Apaal) il aladiuly Non echogenic 4 gyall S

V) lill aa gl el (e 381K 8 il a2y 5 ¢ sanall ALLY sl e

Cagal) el b Sl lil) Tyt jlaa) (e 3a e o Tl Jaf Ll

gl s U (8 ualital) il g gualll) JLEA) (5
hel B ) gl agall ol 4y 5 5l Aty G usdalinall (i pll gl ()
LAYl HLEAYL 53 sane il agaal (Al am yall dic duald B 5 il
DA R S i LA &y ped) clidatl) |
2l 2 sm s Tl Basae il o iy 1 AISY) Al il B uiad) i e
Gas ¢ Jaoll 4l sbuall die IS el Aty agal) JLidY LIS Lylayl
Sle L clall die B ghea yiiag Y agall ol (il Jauads ) L gae adde ikl
38 g Haall Cilipad) A elul) die JLISY) o lall J8Y) SLamy) old ¢ Jls &
de Y 1agl Aula) Ayl el (S5 e e an () Y e 0 5S
gl L) el 34 Ladie 5« Bayesian Obsen (53l s oLl
ol 138 e dael) jLdl S5y s Pretest probability JbaaY) Jé LSy
s le Jilde gl (S o) Graiall U b Al LY il 585 ¢
Llads e agall iy peatl) ol ladl  Jasy 138 5 el 2ic Cadla
Celsman e Gl 5 SA die saa 5 Tl S )
et Y Badad e adall cper Agllad) 5 ghadl) (553 puda jall BT e

P AUl atl) e il Gt o jlaY) il gl i 5 (andial 4y Sl
cioshall e ) 5 e shall e e alag) ¢ e ¢ ol
deall sl S0 Sl i) aylads 8 Alal) 5 shadll julaa 1-4 Jsaall s
Cdgall ol Qi <) g ¢ sl Aliaal) Ay y3 bl
o Canen Aall 5y shadll (553 (m sl (8 ¢ Ul je W) 805 e kil (i
agd] 0S5 ol 1) g ¢ g laY) Qlall el LA Alle Dl agual ol LAY o3a
Salla 1y gasai 1y () (i ¢ Ay 55l Bale Y danal g alikaial Culalias 4
b Ui e i agdsS dla (3 s ¢ oW 5eS (da ye O L ALISYI () il
ol ¥ LIS Gl 3 LISYI el Alad Al 55t e
oY) Gplaall a8 Ciman apl agie LIS g ¢ Aaine AT Gl i B30
¢ dgall Cl LAl 8 day ja dnle il agaal Gl (e jall (8 ¢ Jiaall 3
sale | pain o) Jainad) e (e 5 ¢ T da a1 =l e e il Giaiy
calel ol oAl sha alae 4 agal K a1 1) 4yl sale) cilallas (16
- Gallal) LISyl i)y el gl el of alieall e (pedc BAG Baixa

15



Table 1-4 Risk Stratification Based on Noninvasive Testing

High Risk (>3% Annual Mortality Rate)

Severe resting left ventricular dysfunction (LVEF < 0.35)

High-risk treadmill score (score < -11)

Severe exercise left ventricular dysfunction (exercise LVEF < 0.35)
Stress-induced large perfusion defect (particularly if anterior)
Stress-induced multiple perfusion defects of moderate size

Large, fixed perfusion defect with LV dilation or increased lung uptake (thallium-201)

N ol A WN R

Stress-induced moderate perfusion defect with LV dilation or increased lung uptake
(thallium-201)

8 Echocardiographic wall motion abnormality (involving more than two segments)
developing at low dose of dobutamine (<10 pg/kg/min) or at low heart rate (<120
beats/min)

9 Stress echocardiographic evidence of extensive ischemia

Intermediate Risk (1%-3% Annual Mortality Rate)

1 Mild or moderate resting LV dysfunction (LVEF = 0.35-0.49)
2 Intermediate-risk treadmill score (-11 < score < 5)

3 Stress-induced moderate perfusion defect without LV dilation or increased lung
intake (thallium-201)

4 Limited stress echocardiographic ischemia with a wall motion abnormality only at
higher doses of dobutamine involving two segments or less

Low Risk (<1% Annual Mortality Rate)

1 Lowe-risk treadmill score (score = 5)
2 Normal or small myocardial perfusion defect at rest or with stress*

3 Normal stress echocardiographic wall motion or no change of limited resting wall
motion abnormalities during stress*
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FIGURE 57-4 A, Patients with single-vessel coronary disease stratified by normal,
moderately, or severely reduced left ventricular ejection fraction (LVEF). B, Patients with
double-vessel coronary disease stratified by normal, moderately, or severely reduced LVEF.
C, Patients with triple-vessel coronary disease stratified by normal, moderately, or severely
reduced left ventricular LVEF. (Modified from Emond M, Mock MB, Davis KB, et al: Long-
term survival of medically treated patients in the Coronary Artery Surgery Study [CASS]
Registry. Circulation 90:2651, 1994.)
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5-YEAR SURVIVAL WITH MEDICAL THERAPY
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Figure Angiographic extent of CAD and subsequent survival with medical therapy. A gradient of
mortality risk is established based on the number of diseased vessels and the presence and severity
of disease of the proximal LAD artery.(Data from Califf RM, Armstrong PW, Carver JR, et al: Task
Force 5: Stratification of patients into high-, medium-, and low-risk subgroups for purposes of risk
factor management. J Am Coll Cardiol 27:964, 1996.)
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FIGURE 57-10 Rate of cardiac death in patients treated with medical therapy versus
revascularization, stratified by the proportion of ischemic myocardium on stress nuclear imaging.
Patients with moderate to severe ischemia who underwent percutaneous or surgical coronary
revascularization within 60 days of stress imaging had lower mortality than those treated with medical
therapy (P < 0.0001). However, those patients with no or mild ischemia had no survival advantage
with revascularization.(From Hachamovitch R, Hayes SW, Friedman JD, et al: Comparison of the
short-term survival benefit associated with revascularization compared with medical therapy in
patients with no prior coronary artery disease undergoing stress myocardial perfusion single photon
emission computed tomography. Circulation 107:2900, 2003.)
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TABLE 57-11 -- Impact of Coronary Bypass Surgery on Survival*

CATEGORY OF |NUMBER OF DISEASED EJECTION RESULTS OF SURGERY
RISK VESSELS SEVERITY OF ISCHEMIA FRACTION ON SURVIVAL
Mild 2 Mild >0.50 Unchanged[ﬂ

3 Mild >0.50 Unchanged"!
Moderate |2 Moderate to severe |>0.50 Unchanged""!

3 Moderate to severe |>0.50 Improved!”

2 Mild <0.50 Unchanged"

3 Mild <0.50 Improved™
Severe 2 Moderate to severe [<0.50 Improved[*]

3 Moderate to severe [<0.50 Improved[*]

" In subsets of patients studied in the CASS randomized trial and registry studies.
" Randomized trial.
* Survival improved with surgery versus medicine. In the European Coronary Surgery Trial, patients

with double-vessel disease and involvement of the proximal left anterior descending coronary artery
had improved survival with surgery, irrespective of left ventricular function.
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The European Cooperative Surgical Study , Veterans administration Study, &
The Coronary artery Surgery study, (15,16,17,18,19,20,21,22).
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FIGURE.1. Survival from published randomized trials comparing coronary artery bypass
surgery with medical treatment. A: The original Veterans Administration Coronary Arterial
Disease Study, which randomly allocated 113 patients with severe left main coronary
narrowing to medical or surgical treatment from 1970 to 1974. The 3-year survival was 80%
for surgery and 64% for medicine. B: Long-term results of patients with two- and three-vessel
disease from the European Coronary Surgery Study Group are depicted in this panel. Actuarial
survival curves for patients with three-vessel disease who had an 8-year survival of 92% for
surgery and 77% for medicine (p =.00015). C: In the subgroup of patients with more than 50%
narrowing in the proximal third of the anterior descending coronary artery, there was a highly
significant difference in favor of surgery in both two- and three-vessel disease subsets. D:
Seven-year cumulative survival rates for surgery and medical patients from the randomized
trial of the coronary artery surgery study. The surgical survival of 88% was significantly better
(p = .012) than medical treatment when the left ventricular ejection fraction was less than 0.50.
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Graft patency after CABG

100 = Internal mammary artery

Rl N

90

Saphenous vein

Graft patency, percent
1

Patency of internal mammary artery and saphenous vein grafts after coronary artery bypass surgery.
The 10-year patency rate was significantly higher with the arterial grafts. There was a variable number
of patients studied at each interval, accounting for the irregular shape of the curves.

Data from Loop, FD, Lytle, BW, Cosgrove, DM, et al, N Engl ] Med 1986; 314:1.
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Estimated survival rates for patients with angina who underwent internal mammary artery
(IMA, n = 749) or saphenous vein (n = 4888) coronary bypass grafts. Patient survival was
significantly prolonged with IMA grafts (64 versus 53 percent at 15 years), a difference that
increased over time.

Data from Cameron, A, Davis, KB, Green, G, Schaff, HV, N Engl ) Med 1996; 334:216.
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Comparative anatomic and physiological properties of internal mammary artery and saphenous vein

Grafts

Anatomic

Endothelial fenestrations Few Many
Intercellular (IC) processes Many Few

IC junction permeability Low High
Internal elastic lamina (IEL) Well defined Poorly defined
Heparan sulfate in IEL/media High Low
Dependence on vasa vasorum Minimal High

Valves Absent Present

Size match with grafted native vessel | Good Poor
Resistance to trauma of harvesting High Low
Physiologic

Flow reserve High Low

Shear stress High Low

Nitric oxide/prostacyclin production | High Low
Vasomotor response to thrombin Relaxation Constriction
Vasoconstrictor sensitivity Low High
Vasodilator sensitivity High Low

Basic fibroblast growth factor Few Many (8xIMA)
receptors

Lipolysis Rapid Slow

Lipid synthesis Less active More active
Lipid uptake Slow Rapid
Oxidative stress Low High

Adapted from Motwani, JG, Topol, EJ, Circulation 1998; 97:916. (J Thorac Cardiovasc Surg 2002 May;123

(5):869-80)

43




¢ Lalain) SV el ol jlaall olaldl i) gl il o sada et ¢ Baus Wl A€
Oe Sl 3385 SVGS I p gl i 3 Lgiale) Jia 3 5l A 5¥) As) jal) 8 ¢l g
dn) jall agd Cual G 30 500,000 o 2 W Al Al 50 IS (e Lgilail

IMA ) 2 sada Lgd Caadiind 5 1999 - 1996 ele (pu sasiall LY Il b Aty
i 75 S amadll (5e %77 s diu 55 2 ol 0 %94 b

SVGs : gilall 3,4 asaka

Onle Joagll Wia aada o) o plall e 3 gl 50U ciliall 2y ol of Tl e
%80-65 i sasicllla 53 savall of Ancaiall LYY () p&31 e dnaldll o) 521 5 e
10-7 22 Wi %60-50 hadd g a4l jall e Gl i 5§ a2y AT (85 5 galall 038 (e Jadd

& sb SVGs I 4d i il ane dalise lul jo iy | 4w 15 amy %505 ¢ <l g
el GLISY) oy Al

Boalleg ; Aangie, 380 1 dal e & e gl (B SVGS I Gl iy 38

i Adall ez s oAl U eV 13 diasy 13 Sl dda jal) A ) =
sle ) s A8e 13 (& 38 5 SVGS I (e %10 e i Wl dal jall
% 70 > 5 3laall o sl a3 (oA Gl 305 ((<1.5 mm) ksl s jeliall
S padall 0513 J skl Gy s a3 5 i, Al ) 4illy dslatia Jal ge
. Poor distal artery runoff ol ailedll e Ha8ll ¢ g

S A % 10-5 (e iy W dansV) 13 uasy 1 Ao gial) Ada pal) B Jlaudy) =
e de sl Ao gane Of a5 Al all e A ) el YA Gl el e
dac ¢ s ¢ saill Jalse I8 ¢ Clagiiall pand aaiic oY1 13 8 agus Jal g2l
OS5 5all sNitric Oxide <s5Y) 2S sY Jlad) ) AY) (alil dagis iladl
Jalall lafia (i juedll 30L ) e dadlil) (g 50l Alal) dmica gall Adledll aitic
ali i ) dila) ¢ Axalll 85 s sall Ay s I LAY aand ¢ o sians DLl Jrdall
& e A sl o galall 8wl Yl 3 aay JY) e B pale ey
A,

44



Seay Cpid g ¢ Gl e S3 e e siall Jal g2l aal e Crae g 1 yiing
IMA ) 8 e Ldall dbimall UDAY g Ailad) e Lads 5 Allad (paa s 5 <DL
o i, IMA D G Sle sl sill liiall 038 Jad 555 Laiy  flall )l
csludall dpbianl) LAY alii g 5SS Ciliall 2 ) o) 8 Ledadi
i -4l (IVUS) dae 5Y1 Jala 4 saall (558 1 saV 31 ol el jall et il
Ul Alal 850l ) s e Y1 g sead YA (e A e 0l SVGs ) &
Of iy Al jall (e e a3l SVGS ) e 4 jially And jall (e A aay
aal; daill 138 e — Tisa JY) e s Sl Jaiall 3y 550l (in s
e medll A p e el sa (Sialind saed) Jaiil) 138 o s

S5 (e s il Jae Janin e Y 55 223 53 « Thrombomodulin

. C ol

Jag Leie ¢ daljall cpe (oW1 L) axy 12 dhasy g 1 3 AN Alda yall A Slaaady)
cgavanll Gliaill dag o) ) ol dlgill (A 5 anall () A0 (AUl i) (3lalie

%2 Jiras SVGs ) 2w | dsalod) Al ia g 09 4l dlgs e T liie ]

¢ psadall oda A Ligin %54 ) adin saall oded U Do) Jana 055 Ui
o A snd) pdalll e 43 jlially ) Afpmial) ol (8 (2 glas grain ga pdu a5 Y
leailly Llaal) bl Gul il 8 Jascally Jeans Lo DA 138 o) 5, ((pakal)
e Slad) sle gl adial a3 5H apaal) dag sl (o Baadl Euac (sananll

A el ) e sy gl skt (558 s Aaalll e 3ladladl)

8 3 alall i) (e T oud ) @ld SVGs I 8 5 aliall cliuzaill o say
Ladl Jars of 2a g -Jlall Jass (o - ol aal 8 ZLaY1 ALISY) ol i)
Sl i el y ¢ cptiind (LAD) JoU aled) oyl e SVGS ) (oaia
Qlipaill i yal %80 5 %97 g e ; %50 5 % 70 il e o
.Y LAD e

Al alacaYL Aniall Jal gall Cuadd saaaia cilal ja

Al )d e il cdal |l i GO andall 450580 Liall Jal sall sl o
Veterans Administration Cooperative Study of CABG for
SA
08 hE e Al dalsall O g, il aade Jilaill A (e
s, dhadl JoyidsS ) C%-5 2 g o30 di sl bds Jslae 3))a

45



Ladl Jalsadld ¢ 1Y ae 5 < aliadl lall HhE 2 > Al @l el
Aol A8VL g dal el Al Blaii Le ST ol g O andall 453 sy

05« SVGS ) (A anandl caliaill Gadll ) shailly Liall Jal gall dsaail o
leans e e JS& ddaii yall Jal 52l o} Post CABG Trial 4l s
Do Lenanl o At pe 5, o1l 10 ) gl

el Jle gl sl & Cargdl ele ) (8 adae I Gl

AlISY) Gl el e a2 &l g1l dae

.Jadl LDL Cholesterol gxial 43Sl e dallall

.Gl Ald Aliac cliial) Dgag

Aafi yall TG il sl

gl gle Gl yuaall oY)l

.HDL 3 (aidid) (s sivall

. LDL - giiall (s sinsal

g sl (Pl i) laxaall 4 all (5 siall

oY) Cplaall Cagdaall ¢ jall

L@ S i)

C el gl b )

DN NI N N NNV U N N NN

IMA : oblll 28 b dd) agaka

Y oyl e 2Ll (LIMA) sme¥) ) i (L 550 5 SU 433 séill Jana )
g3 e el (RIMA) ceal) ol (250 %94 L5 « %99 < i (LAD) o
psrh b A Dol in ) Gaumi Led ) ot ALB s i, (LCX) oY) ouSaiall 3 50

CAalall e SV ADEN i) YA sale 138 Jeasy s IMA 2

S3, pilall a5l sk e S el amd) sadl) e [MA I sk 305 585 Jara )
ol & elal  Ja il e | 9%90-85 ol LIMA 2 403 5 o 4 Y1 el [l
O ) Lt aada 2127 (o 5 L ) o DS (e IS e, Jomdl] il 46
Royal Melbourne Hospital of arterial conduits 4u! 2 & Ldial 25 LK)

2127
G 3255 pelial) JLISY) (Ll ¢ ) aadall ele sl Jaaty il 450 5680 o Lead aay A

46



3, %95 Gl siw yde 2235, %98 252 CuilS D s Gued 2 LIMA N A355 ) @
asahall B ala sai o 5Tl AlleaY) 35l (), %88 Aiu ke (ued 2u
Ladic 5 LOX Al g s (oaled) ae 3 e liall Leidhiia aa &5 )3als LAD ) ae 32 8l
A & %92 diae %97) %60 < eliall JISY) (Ll A Guaill oSy
oSy 38 Saiall e LIMA 5 e lie Jia 855 8 Al (558 () L ((oillald
Aallie 8l 5 sral Cangll ele I (S | LIMA ) &g badac, S 4085 4 nam
Boeladl

%81 i sis yde a5, %96 2535 Gl s Laed 30 RIMA JI 3085 CilS Laiyy @
. %65 43 ple (el any )

Can )i g, eliall GLISY) sl g 558 padall 203 680 <yt Ll Lia
SHSY i (8 %83 ), LCX A1l 8 %90 J,LAD J 4lls & %95
. PDAJ i Y

axdall 528 Jghall Joll  ala) Ala b axdall 30 68 e Y1 Jarall (uSay 8
Gt 5281 L pnlall 20 s Ll s, Jomdl 83 e s, 8 dml By pmm,
& %65 ), %60 < Gaxill S Ja (4 %91 e s E Cuny ol ele )
Y e JBY) YW

Sl g 55l g gt i als ¢ %61 2san Ji SVGS I psaks L35l cilS Ly @
gl ele ol Gueaisady o jeladl
2121 Jdaal yo 8 (o lia ) IMA 1 a sl 2l sl o Juadl 433 585 ¥ v Slin
: Cleveland Clinic * IMA 2k
5_elall IMA ) as2dal % 99 — 98 2 5an 450 siill WY ame CulS ¢ Ol g i 220 @
. PDA 15, uSaiall, d kil ol il LAD 1 s
Ga¥) LIS s 3 %83 2 sany s (IS < g il 4350 Jama (i ¢ Jilialls o
Sl 8 Gl & Jla  Juadl ziliill el | 3alll Al jall b LS oS
. %70 < gl

Al Ly 8 Gt ) e 335 IMA 1 g peda 433 5 Jana 8 33 3 ¢
Lelley 38 apad) saall o [MA ) a sada 433 685 (e 52N ()] (e Jadail) (any cllia (\S il
s Graft Harvesting axkll Jje 4sma ua e dal all Jga Lesyshall A800)
Al 50 0l dra) yo 2y g 8 Caglaall sl ¢ Ja Ayl Lo | 5 shadll adi je o yall
Clinical Outcomes Assessment Program in the state of Washington

47



plasinl (88 yi 4 s y0dl CABG ) clilee (16%82 (A dexdivss LIMA I g2k culS G
e da (8 %3.4 Jia%1.6) alall dsale Cld gl 8 als (nlisil as o skl 028
dgiphall Gladaid) Jie Ll jall Yl 8 (raliasl ) AiaYl o sadall 2 aladiinl

A oal il oda cabia ol Aa jaldl ey Juaill ) daladl | AV 4 gl e Slaic ),
Sl oyl s elasill) s 75 (o SV o sall de il il sanall

Y1 Sile STy ¢ Aaljall caie cig gl 3 sy 38 IMA D asrb 8 aza el Gaadll ()
oo gl b jie IS8 el HSE sa¢ 1) LSl L) aad | 3 e liall (S 8 dinadl)

Bt liall L Ao 1) 4300 b 58l lasd) (i g

Free arterial grafts : 3l 4l )3 » gahal)

et delad Hlas) &5 Ay ) ol asedall (e e d 403 688 Jaxay IMA 1 o g2k aiiadl 1k
dadad Jlaiin) oy | 5 al) 4y i) 2 padall & ALY G el dilee 8 5 a0 Cl 5
o oY) e Jalal quindl ¢ JLIS) Gl s e c deal Gy S & s il 50
3ot laall IMA 31 45 5 g0 (T) (il S8 4l

Sloall AUS o Qllay (A1 el Ll 13s aladiul 3 jie Jie lia ¢ g pml) Gyl
ol Addy 8 el skl (e Laie (g1 0 (sl e (g gad)

Jaill g ,oall e i jay ot dal jall e 2l Al 8 4l Yo Ladd <l 3ale
o8 . Al 150 jall Jaad 8 5 48 al) dida gl 8 Jag ol sale @llia Gl (S 2e L) &
cooa el (e cadaadl Al aie LA Baasa (al s YY)

Bac JMA (e (i Al 5 | andall (8 i) ) odai g (g Sl Ly ) aladinl (s e 2al
Sl o) LAl all Ciie Va5l asab e % 10- 4o b Lo (B digas &
dad A oa ) aadadal daid gl Aabial) s Loy | midill i s pald (S0 (5 Sl

Al

38 ) jeala Lo s s ST - Lo 50 dans sl Jalgall (0 (0 e 5iie e sane Caadiial

Aaball e gl L al agah 8 e sl gl ) shai e di —  sudlSJ)

48



Jne e, Ll aliae 33 3len dund) (saall Sl (gl bl o sadas dalil) il o)
$oaSI Ll o sade 333 68 Jama O, Sl i )l 20 %895 ¢ A 2 %96 & 43
- %80 Gk i 13 pelaall Lol Ll S Lesie e

. ikl

& oV AL At BLIS) e o A3 agie JS ool Lay 10 561 et RAPS 4l

|58l 8 am yall BS | % 35 G5t ) Cpaal) (B i 3Eall 6 all ()5S e, Leple il Sl
Sle SVG anbs ol Uil siic agay i a3 (o pall Uin | U ale) e LIMA o2k
O Anlidlly s, (Sl Sl a1 JLISYI e (5 pmSl (o sl (0 pala 5, Sl 50
Al a1 gan Jame o G Ly 30 440 3 V) Gl 3l 3 e ) el DA
i %13.6) el Gl ill s i lgis SVGs J psab Alla ola i e
ol s o Yldial ST g Sl o gala 8 2oV ) ozl o ) ALl (%8.2
% 90 2 selaall La¥) LISYI Ll 4 Gual) (5S Js

per s a3 Ao g s yitie JLIS) gla agaal Ly e 142 ciiaat 3l RSVP dwl o b
oS Gl e g b e SVG prb sl s (5 mS (sl pal L) Al ) ske
OIS L g el 5 3lanall 403 585 Jma O () ) i el 2my e gl g aarilly dalially
gl of ) AlaYl . (%86 Jiie %98) ¢Sl il asala b ola sai e e
(%23 Jie %9) sl psala 3 B sad e cilaa daalal) e

Ol e 3all (5 5ISH Al i e i (5 S Ll gada aladiial - oSl Le - Caiad Cang
032 Jsn (el o9 5a die (5 uSl (L8l Je o L g seall Jaill | galing o Jaisg
Lo 5 JaaaS 38 sall 1,00 aladiul

Gastroepiploic artery : il gaall gl il

il 138 g 05 ol (e e 2 < okl (5% Laie, als ISy padiud AT Gl
O L 4lii ¢3S 8 2L (58 53m] Jualisia IS 5l m y LLIS) (o5 aale
alaain ) dallall e W) (e 3 sana 230 430l Gy ye die dal allsale) GVl Gala
.l il g (PDA) Jol Alal lpal e juill #Uisg 481 3 5a 5 e ) JlaseS

49



tg g il Bale) (6 Jadh Al )l 2 gah aladii)
S Grail) Hhad e el S JIgy LLISY) < Jlaall da) G Jadh Al b o gada pladial o
Lol LS L Algs cunad A jlaal) sdae Ja 40 e | pball 2y ) ol o gaday Jasi yall alawsV)
Aol dal yall e J skl U g callas

Royal aie i 48 yhll o3¢ LLIS) Ol Slae dal ja 5 al B (g e 32204 daal e B
R ey A g aal) aalal) 433 085 5¢90.7 Aa) ol Jsa Lo Sl ol il Melbourne,

5o il e pal) 5 ) Gl il Gl il % 89 ¢ %97 i siu 5 an dae )
. 3aa) 5 A 2y (g Sl L, %91

gl Ea ¢ panial) ASLadll (o Liay 3o 71470 3 i 8 Lyl aa o 08 5 il o3 ol ()
Jane 3 Lilaa) dala e 305 a5n 5 Slma V) Jlaill Jelal | agie %7.6 ie 43 kall oda
MJM\ 0l @M\ ‘fg_ﬂ:ﬁ)j\

Al LIS i Slaall s A5 5l 3 SLI Al ol gal e Ll 4y yhal) 038 (il
ool da a1 yoal Loy e 612 e aa) ) Al 53 (e il 45 e dalia 358 skl )
B ENPY KNP PR PR N R AN U S FOR AN EN PR RISV S KL IPRP R I FRY-
coball 3l o gxda (g
%86) A sY! de ganall i ye dic Lilaa] ala sad o Jumdl lale 12 22y Lad) o s
Ol Al Jalil) ¢l (553 ada yall 2ic Jath 504 s2a Cibia gl ¢ Ja &) e | (%70 Jilss
PR
3V 5 gy i Adlal) bl (8 ¢ pual s O Ll daaa e 4 jlaadl a2 50 o pe g
el DS die Al 35 a gaday QI e e ulall JBY) e 0 3l o) sa) sl
. Ule 70 oo aaY!
Recurrent Angina Pectoris godall GUAY Baglaa T
e e 5 e ja LA JSG LLIKY) O jlaall sl a e (5 aal) Bl 3 sley 38
Al Alae laialy L sal B JS
caliay ALY @l jladl dal ja ciie 3 gbaal) il e o gl acall LA cu )
s ol e B slae Al g Aa) jall sl e
S5 Q) e il 5 sl sale Aaljall ciie 5,80 Y15l 3 gleall GLAl) o) m
. SL asdall Slassl e sl aadall
JS) e Laals 6Ky a8 Aal jall ey (V1 ALEH el 83 gleall BLAD o a8
C < Slaally A padiall 2 ALISY) Gl 520 B (sapmnl) el )5k e ) pakall A

50



s Al =

Veterans Administration Cooperative Study OF CABG for Stable
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Nonsmokers 63 37.9%
Smokers 101 62.1%
Total 164 100.0%
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Graft patency (LIMA)

Duration group Patent Occluded
1:1-5 years postop (94%) 48 4 52 (31.7%)
2:6-10 years postop (95%) 80 4 84 (51.2%)
3:11-15 years postop (81%) 19 5 24 (14.6%)
4: >15 years postop 0 4 4 (2.4%)

150 14

(85.4%) (14.6%) P<0.0001
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Graft patency (LIMA)

Age group Patent Occluded
1:< 50 years (89.3%) 43 5 48 (29.3%)
2:51-60 years (93%) 67 3 72 (43.9%)
3:61-70 years (98.4%) 39 1 40 (24.4%)
4:>70 years 4 0 4 (2.4%)
Significance level P =0.0480

Juadl Tilan) age JS805 ) (il Gl yil) o gl 43585 0 Bl Jsaal (e cpy
(p<0.04). aal_jall ¢l ya) xie L &Y iyl 2ie

Diabetic state

Patency (LIMA) Nondiabetics Diabetics
Patent (89%)92 (82%)48 140 (85.4%)
Occluded 14 10 24(12.2%)
106(63.4%) 58(36.6%) P<0.02

e sn e 5 s ST V) QL il L8l 6 gada 403 683 o Jsaal) el
s yall el Cile gane 288 die G Sl e oa gl die Lileas)

e e S G Sl die 3 peliall dihie A ganasl) olall ol ) 138 3 e ()5S 8
A LISYI Gl Al (e sananll elal daglia ST Gl il (ol il o &1 ks

Gender
Patency(LIMA) Male Female
Patent (89%)110 (86%)34 140 (85.4%)
Occluded 14 6 20 (12.2%)
124(75.6%) 40(24.4%) P=0.442
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Smoking

Patency (LIMA) Nonsmokers = Smokers

Patent (93%)56 (84%)84 140 (85.4%)
Occluded 4 20 20 (12.2%)
60(36.6%) 104(63.4%) P=0.06

pae Ot ) Gl (il L pall @ gada 433565 e (el 2 Slall il A s i
P=0.55. (s all e sena 2ic dplian) uaal 53 il aga g

Aspirin use status

Patency(LIMA) untreated treated
Patent (83%)20 (85%)120 140 (85.4%)
Occluded 4 20 20 (12.2%)
24(14.6%) 140(85.4%) P=0.559

JR1) ¢ Lo aadly Tilan) age JS80 o) Glalal) i o ) o gada 233 505 il
sad e s dal all any Jo¥) a8 Sy Lo il 55 G il 30le) 5 oa) )
poechall o2a 40308 & Guiall ol cp

65



SVGs D olball dyod| goda 11

oah Ml Jsaall e g Leada 348 A s jaall Ciliall 2y 61l o gaka dae &l Ly b
s Al Cle gana (e JS die 3380 Leilay

Patency (SVG)
Duration Group Patent Occluded
1:1-5 years postop (82.6%)105 23 128 (36.8%)
2:6-10 years postop (68.9%)110 50 160 (46.0%)
3:11-15 years postop (54.3%)28 24 52 (14.9%)
4: >15 years postop 0 8 8 (2.3%)
243 105 P=0.001
(69.7%) (30.3%)

e Adlidall Cile ganall die Ay paall Gl laall Jane o 0 %70 O dsaad) e ek
At Al ally e sadiall aia pall Gl G Aaadle e Lin 2 Y 5 ¢ ASILG 15 Y ada sl
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lgana ALl Glusalls Wada] (Kay ¥ 3 a1 de sanall (5 (Dl 5t 5-1 il Jlaall jec)
5 3laall e 5l Aplian ) A Y1 Ll Jsand) (o gy | ((allh Ay 5 5 O e 8)
P=0.001 . i<l Lgildy a8 e 2o 5

Patency(SVG)
Gender Patent Occluded
Male (67.6%)179 85 264 (75.9%)
Female (76.4%) 64 20 84 (24.1%)
(69.3%)243 105(30.3%) P=0.0056

Clatiall UYL & aa ) sSAl wie ilall a6l g sada 453 683 G oBle | Jsaall o)
35 ia (%76) LY vie Lilias) ala JSay 5 duail 453 gdill G o ey i A yally
. P=0.0056 (%67) LSk
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Patency(SVG)

Smoking Habit Patent Occluded
Nonsmokers (68.9%)90 42 132 (37.9%)
Smokers (71.8%)153 63 216 (62.1%)
243(69.7%) 105(30.3%) P=0.0023

L35 Ol el s ilall ay )l o gada 333 68 (il 3 ga g ABe s3lef Jsaal) G
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Patency(SVG)
Diabetic State Patent Occluded
Nondiabetics (77.6%)168 48 216 (62.1%)
Diabetics (57%) 75 57 132 (37.9%)
243(69.7%) 105(30.3%) P=0.82

Al die iliall sl o sada 43585 b Lilian] age (38 25as axe Joaall 138 el
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Patency(SVG)
Age Group Patent Occluded
1:< 50 years (61%)61 39 100 (28.7%)
2:51-60 years (76.9%)117 35 152 (43.7%)
3:61-70 years (77.6%) 61 27 88 (25.3%)
4:>70 years (50%)4 4 8 (2.3%)
243(69.7%) 105(30.3%) P=0.023
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Patency(SVG)

Aspirin Treatment Patent Occluded
Untreated (40%)16 40 56 (16.8%)
Treated (77.6%)227 65 292 (83.2%)
243(69.7%) 105(30.3%) P<0.0001
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AR ) ) (S 5 sl Gl

Duration group
Culprit Lesion <5 Years 5-10 Years >10 Years
Native CA (68%)39 (14%)11 (34%)10 60 (36.5%)
SVGs (28.6)17 (70.5%)55 (34%)10 82 (50.0%)
Combined (3.4%) 2 (15.5%)12 (32%)8 22 (13.5%)
58(35.2%) 78(47.6%) 28(17.2%) P<0.0001
5 -
4.5 -
4 .
3.5
3 .
W <5 Years
2.5
W 5-10 Years
2 .
m >10 Years
1.5 -
1 .
0.5 -
O .

Native CA SVGs

Combined
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Long-term patency of saphenous vein and left internal mammary artery grafts
after coronary artery bypass surgery: Results from a Department of Veterans
Affairs Cooperative Study
Steven Goldman, Karen Zadina, Thomas Moritz, Theron Ovitt, Gulshan Scthi, Jack
G. Copeland, Lizy Thottapurathu, Barbara Krasnicka, Nancy Ellis, Robert J.
Anderson, William Henderson, and VA Cooperative Study Group #207/297/364
J. Am. Coll. Cardiol. 2004;44;2149-2156
CulS ) g pdial agiaglie Cad 5 ALIS) il Jlae Aal a1 al 28 Liay 30 1611 ciled 3
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Comparison of Saphenous Vein and Internal Thoracic Artery Graft Patency by
Coronary System
Joseph F. Sabik, III, Bruce W. Lytle, Eugene H. Blackstone, Penny L. Houghtaling and
Delos M. Cosgrove
Ann Thorac Surg 2005;79:544-551
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Prognostic factors for atherosclerosis progression in saphenous vein

grafts: the postcoronary artery bypass graft (Post-CABG) trial
Domanski M]J, Borkowf CB, Campeau L, et al. Post-CABG Trial Investigators,

J Am Coll Cardiol 2000; 36:1877.
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Patencies of 2127 arterial to coronary conduits over 15 years
Tatoulis J, Buxton BF, Fuller JA..

Ann Thorac Surg 2004; 77:93

Royal Melbourne Hospital (& <usal 5 s Ghls (235 Ol é pada 1987 ciled il
Gl i pde die 5 ¢ %98 Aal jall (e il s (uad die ASILG o galal) oda oldy A S
. %88 A 5 pde puad A 9 ¢ %95

:Z\A&\JJ‘E' L

Coronary bypass graft patency in patients with diabetes in the
Bypass Angioplasty Revascularization Investigation (BARI)

Schwartz L, Kip KE, Frye RL, et al
. Circulation 2002; 106:2652.
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Native coronary disease progression exceeds failed revascularization as
cause of angina after five years in the Bypass Angioplasty

Revascularization Investigation (BARI).
Alderman EL, Kip KE, Whitlow PL, et al

.JAm Coll Cardiol 2004; 44.766
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