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The effect of the conduit type used in arterial below
knee bypass on the primary patency in patients with
chronic limb ischemia
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Umbilical
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Ischiadic Common iliac
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External iliac |'|
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Posterior tibial —— :g_
=~ Peroneal

D Newly formed arteries . Remnants of axial artery
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ENDOTHEHELIAL DYSFUNCTION

NOMANCLATURE AND
MAIN HISTOLOGY

Initial lesion

+ histologically "normal"
+ macrophage infiltration
¢ isolated foam cells

SEQUENCES IN PROGRESSION e e
OF ATHEROSCLEROSIS ~ Onser

Fatty streak

mainly intracellular lipid
accumulation

Intermediate lesion

+ intracellular lipid accumulation

+ small extracellular lipid pools

Atheroma

+ intracellular lipid accumulation

+ core of extracellular lipid

Fibroatheroma
* single or multiple lipid cores
+ fibrotic/calcific layers

¢ surface defect
+ hematoma-hemorrhage
* thrombosis

MAIN GROWTH  CLINICAL
MECHANISM COLLERLATION
from
first
decade
clinically
silent
growth
mainly by
lipid
addition
from
third ——
decade
increased
smooth | clinically
muscle silent
and or overt
collagen
e increase
fourth
decade
thrombosis
and/or
hematoma
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Smoking

Diabetes
Hypercholesterolemia
Hypertension
Homocysteine
Inflammation
Infections

Hemostatic factors

Initiation Maturation Instability/rupture  Thrombus
of the plaque of the plaque of the plaque  formation
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CATEGORIES OF RISK FACTORS FOR ATHEROSCLEROSIS AND CARDIOVASCULAR

DISEASES
CONVENTIONAL e Helicobacter pylori
e Smoking e Hepatitis A virus

e Diabetes mellitus

e Hyperlipidemia

e Hypertension
PREDISPOSING

e Advanced age

e Overweight and obesity
e Physical inactivity

e Gender: male sex, postmenopausal
women

e Insulin resistance

e Family history and genetics

Vascular calcification markers

e Osteopontin

e Osteoprotegerin

e Fetuin

Hemostatic factors and hypercoagulable

states

e Lupus anticoagulant and
antiphospholipid antibodies

e D-dimers

e Markers of platelet activation

e Tissue plasminogen activator
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e Behavioral and socioeconomic factors—
race

CONDITIONAL

¢ Homocysteine

e C-reactive protein (high-sensitivity
CRP)

e Fibrinogen

e Lipoprotein (a)

e Hypertriglyceridemia

EMERGING (NOVEL)

Inflammatory markers

e Serum amyloid A

e White blood cell count

e Cytokines (e.g., IL-1, IL-6, IL-10, IL-
18, monocyte chemotactic protein-1)

e Cell adhesion molecules (ICAM-1,
VCAM-1, P-selectin)

e Soluble CD40 ligand

e Protease-activated receptors

e Erythrocyte sedimentation rate

e Lipoprotein—associated phospholipase
A2

Infectious agents

e Chlamydophila pneumoniae

e Cytomegalovirus

e Herpes simplex virus types 1 and 2

Plasminogen activator inhibitor-1
Prothrombin 1 and 2

Protein Z

Matrix metalloproteinases

Adipokines: leptin, adiponectin

Endothelial progenitor cells

Creatinine

Urate

Microalbuminuria

Small dense low-density lipoprotein

Oxidative stress

Oxidized low—density lipoprotein
Lectin-like oxidized LDL receptor—1
Myeloperoxidase

Oxidant capacity

Reactive oxygen species

Others

Miscellaneous

Alcohol

Pregnancy-associated plasma protein-
A

Asymmetric dimethylarginine

Heat shock proteins

Y asanl) el 5y glad Jalge s (¥) gt

- Y4 -




o Ra gl i (g 0 8BS AT Jo AT (gt i B3l ) B 8 Jal) bl g5 s

Y Bl Ggiwa Jaud galand¥) sl
Infrainguinal arterial occlusive disease
tadalpay) 40V -

Ganan)) bl I L sl jeaad) bl (e Gulaad) bplall dyg i el e
iy @A) Gld aag o8 cpliadl giylall Balad) U leps Y
Gansidl 5 5l e cllall colal) udna) xe ey el (e ddbine

P oS Al ADGY e diall el gyl i el

Gl Bl sl Aty @B T J el Gdplall SLAD o) s
w5 sale (TP) sl jeka sl el (FP) g-naaw\ gl sl ((IF)
Bleal S5 Lty Gial) gl e il (30ll5 (534 aiall sl i)

Al L (dCD10  Caa caws YVY.LA o) 28,kl Lolacy) cildy) sl
AV Caiatll salant¥ elall CueS (sauaal) Ciliaill

chalall Cus e omld) (@328 el clibia) Ao Al s3a 8 55 Cagus

Agalall a5l salel



o Ra gl i (g 0 8BS AT Jo AT (gt i B3l ) B 8 Jal) bl g5 s

Hlpipm el pndi -

G5 o oS s (e e gl Gl omlal) (G321 (salanal] el el
Agglag saad gl AIS duila el dpag Al Apid pabel Wlie § Lae Y
<o bl (6334l (sai) el sy el ol LAl Gl )bl
eall VWi e Cus (@l ) pea ala SLpd el LailE s V) zse
£l] Caaas Al VT ) apell el g pils (<G skt cadaie 7o dusd sale

L Loy B Lea s vie Als e clagi ilgng sl

o) Cylll Aliad)l Clesanall s2a) & 2Ll axe sa spdalilal) gl — Y
MAY Aalall (s0 ¢3ilEa V0 —0 saal Aalll die JolS U Jgis caeal) e ol
O et g i IS8 e Banal) pabel) Chag . GulallS A daaag

LA (g Wle puagmy
Gaye Ausp et Al Wy moall dyg il s Cape sgual) Al gai il
SO Gmapall Bassg cciplall ady Mok ey sl asie Jadi) ol Gigaal g3
Bag ) el Gy (AL e caad ol s aall pasm) mu pled g
Baseie Apaland) Aglyd Sl s eV e b culaad) Gshll sl 75l
Lidnae Sl g8l Jlan iwall samy 4008l GEY) 8 Gasy iy (Ol i)
el Blod G iy LGl Gt 8 5uad Agee bl sag ol Adaaa
OBy Geall s @ilsyn Tl Leasy Cus System ol e aaball alaas

Vbl Jsaall WS

R



o Ra gl i (g 0 8BS AT Jo AT (gt i B3l ) B 8 Jal) bl g5 s

Ciagll | Aayl

Aua i U Lo g .

dnbuda g |

Juaiall f alaall 5 G5V pad dAhses da \
s plae b 5l ZhA g Ahses G v
pall adie Cga H

wil) LIS 5 >

Vel 8 i) 5)ld Caneatl Meggitt-Wagner ol (Y) Jsaa
(e Jfa_\l\ fu.uﬂ\ J;LJ: ‘f 'é)\.m;j ¢ liianl) ‘f D gaaay L.'EJ\MY\ Lf\:\).ﬁ\ &)l é&b:\g
(Olaal ao alally Lslia g calall Cans manally s ¢ SUEY) 8 Faliiiag caadlly Ll

RETIFE JYRUTER. PRU SR i . AR [N

1 Aaialigan ol unglsnid clebalind [ Lo ¥ sidas (2aisal) andi .
dnands panal Ll e 3Ly Lypu odaped) asad) SU,80 oll paiin (S
S (il Jasy Physiologic testing dus sl ssail) culylad) aladin) (< ooz
Clebatin) o3a el Lo )e M pmsall i 8 aaliy 4 LS e pasa
Y e maell Y e ledll Jalnll gialay Gl 48U Sl garell Asaal)
laic s AuSualinnsan Buaal (g (15 Slogll jrpaill el 2SS Tpaal Gl Tprasl)
Ji lelaminal) i T panall ahel Gauaty @iV oda e el Jalall Jagy
S 5 B Auild A1 dsa Y (bginal) 3asia Lyl el aiaye i 38

Vale o) e gl slae] de s Aol A o e

-YY -



o Ra gl i (g 0 8BS AT Jo AT (gt i B3l ) B 8 Jal) bl g5 s

Ol (e Slaglaa biatay (g3 Ll Jia 3pdke cahlidl ) GhLodl) oda audd
led sl e 0 Gubal) (o lolen linia 5p5le e cillsly cpilae Cagl
Sl Plethysmography aaaill Jasadts cdagall J<5 Jilaty cdagracall (uld Jia

L oSLlall el ae Lgaladind J8 cLaAY ] s3a

Doppler ()bl aall Jadads di aaiad  lgdl gaall Jubds Y
g b el ey Daidl anall slail zlsed Jlu) e Ultrasonography
seal (@lisall saall dads sjeal o Gieg dap cauall 1 o AuSaid) #2154
el Slsall RaE sl Bealy el Dligall A aded b Asese das
Duplex  Slsall seal exiy B-mode aell Al el ae dne

'.Ultrasound

G oslsall e sale Odald) aday Gua cgadidll I Al GalSigal) ey
ia (05 Il gasn s Loy Lty culndl eyl 3 Aualaw¥) @ldY) e
pass A\Ka) adal Aila) gl e ESH Sllgis Adle spa ) 2 lian ciluhall oda

Tohal e clile sy s Aadl Jlag diala JalS IS8 @ al) il

YL (shal) Aualal) daalaca¥) ae Aulad dagall (1) JS&

-YY -



o Ra gl i (g 0 8BS AT Jo AT (gt i B3l ) B 8 Jal) bl g5 s

oatlil) ke e Gumill A€l el ZoaaY) v adiay ¥ tdaghudal) Gald —Lals
Glahal) Capedal Gl ¢ gaall 1a e Al AASH Aol A e Laily oaagel) adaially

Lobpall ol darall (eld DA (e LSl sasgd) Araall) A jes (Ko a3l Al

oS alatinly AalS) hiall (s (e tgaan)) Al el AalS) i) -
el e eltll 5 ae e e ST il Aajal lad o jaiue Jligd Sleay b
S sl e Sl iyl vie SBll e Av e lely aSull e
i 8 JalSl) daaall e 483 S| ankle—brachial index (ABI) (gaasll
Ll ) b)) Al bkl duy adles 2 G amall byl ol
T e b @Sal Dkl iy sl bkl o iy Gus ¢ anli@l) gaasl)
G DY) i Jallg eV amell JalS) jedell gl Glail gy
Al 3ol can ABL D) dad mids .00 e LSl S Jlan Lage ABI A il
Jily (griall galal (salawil ehy Jlas +.0 e ST sale 6 G ol L4

b il daatie salal ey Jlag +.0

-Ye o



ol gl i 0 0 B A o T i Jal B2 I 8 Jurial) ol 5 B

Interpretation of ABI

Right ABI Higher right ankle pressure >1.30 Noncompressible
g Higher arm pressure 1.00-1.29 Normal )
0.91-0.99 Borderline (equivocal)
Higher left ankle pressure 0.41-0.90 Mild to moderate
Left ABI Higher arm pressure peripheral arterial disease
0.00-0.40 Severe peripheral arterial

disease

Right arm
systolic pressure |

Left arm
systolic pressure

Right ankle
systolic pressure

Left ankle
systolic pressure

PT

"Aad Jlaag gudanl) alSh adall (ul Ak (VY) IS4
Al sae aladinly Galaud) cpdylall 8 M2V (siin aant (Say 1 gadadl) Tasall Y
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Typical Segmental Systolic Arterial
Pressures (mm Hg)

ARTERIAL DISEASE

Iliac and
Superficial ~ Superficial ~ Below-
Normal Iliac Femoral Femoral Knee
Arm 120 120 120 120 120
Upperthigh 160 110 160 10 160
Above knee 150 100 100 70 150
Below knee 140 90 90 60 140
Ankle 130 80 80 50 90
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KeEy COMPONENTS OF A STRUCTURED EXERCISE PROGRAM FOR CLAUDICATION

ROLE OF THE PRIMARY CLINICIAN

Establish the diagnosis of PAD using the ABI or other objective
vascular laboratory evaluations.

Determine that claudication is the major symptom limiting exercise.

Discuss the risks and benefits of therapeutic alternatives, including
pharmacologic, percutaneous, and surgical interventions.

Initiate systemic atherosclerosis risk modification.

Perform treadmill stress testing.

Provide formal referral to a claudication exercise rehabilitation
program.

EXERCISE GUIDELINES FOR CLAUDICATION*

« Include warm-up and cool-down periods of 5 to 10 minutes each.

Types of Exercise

+ Treadmill or track walking is the most effective exercise for
claudication.

* Resistance training may be beneficial for individuals with other forms
of cardiovascular disease, and its use (as tolerated) for general fitness
is complementary to but not a substitute for walking.

Intensity

« Initially, set the treadmill to a speed and grade that elicits
claudication symptoms within 3 to 5 minutes.

+ Patients walk at this workload until they experience claudication of
moderate severity, at which point they take a brief rest period, either
standing or sitting, to permit symptoms to resolve.

Duration

+ The exercise-rest-exercise pattern should be repeated throughout
the exercise session.

« The initial duration usually consists of 35 minutes of intermittent
walking. This should be increased by 5 minutes each session until 50
minutes of intermittent walking can be accomplished.

Frequency

« Perform treadmill or track walking three to five times per week.

ROLE OF DIRECT SUPERVISION

+ As walking ability improves, the exercise workload should be
increased by modifying the treadmill grade or speed (or both) to
ensure the stimulus of claudication pain during the workout.

« As walking ability improves, it is possible that cardiac signs and
symptoms (e.g., dysrhythmia, angina, ST-segment depression) may
appear. These events should prompt physician re-evaluation.
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