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Indications for Cardiac
catheterization

* 1. Need to choose among therapeutic
options
—Revascularization ACS Angina, CAD
high risk
—Valve replacementirepair
 2.0bscure or confusing clinical picture

—CAG in uncertain origin of chest pain
» 3Research study



Indication for coronary angiography

« ASYMPTOMATIC
— CLASS 1

« EVIDENCE FOR HIGH RISK PATIENTS ON
NONINVASIVE TESTING

« INDIVIDUALS IN HIGH RISK OCCUPATIONSAIR
PILOT)

e successful CPR

— CLASS 11

e ETT -

» multiple risk factors for CAD
prior MI with ETT -

following cardiac transplantation
after CABG or PTCA with -ischemia

before noncardiac surgery with + ETT



Do Symptomatic patients

— INADEQUATE RESPONSE TO MEDICAL TREATMENT
— UAP
— VARIANT ANGINA
— CANADIAN CVS SOCIETY FC III
« +ETT
 history MTI or hypertension with EC6 change
« side effect of medical treatment
* need to know
* episodic pulmonary edema
— before major vascular surgery
— after CPR
« class IT
— any angina in the following groups
« female <« yrs with + ETT
* male <40 yrs
* patients requiring major nonvascular surgery
— class IT-IV angina that improves on medical treatment
— patients who can not be risk stratified by other techniques



Indications for CAG in planning

revascularization procedures
. SAP

— CAG preferred method for stratifying risks and clarifying
therapeutic alternatives in these group of patients

« UAP
— recent onset angina
— progression of symptoms
— occurrence of rest pain
— prolonged pain
« AMI
— primary PTCA
— rescue PTCA
— shock stage
— conservative treatment with thrombolytic treatment and ETT -

— recurrent pain



Common cases for CAG and
coronary intervention
—ETT+ ve at low to mod work load

—Chest pain unknown etiology.even

patient was treated as CAD but
symptom is still bad

—pre op for valve operation

—mod to high risk ACS
USANSTEMI )

—S/P AMI (prognostic cases)
—Primary/rescue PTCA



Acute myocardial infarction

* class ITevolving MT)
—within e hrs for PTCA or CABG

« completed MI
—class T
* recurrent chest pain
* VSD or severe MR
* suspected pseudoaneurysm
— class IT
» cardiogenic shock
* MI due to coronary emboli
» CHF or hypotension
e recurrent VT or VF



Atypical chest pain

¢« ETT +ve

* suspected CAD
» associated LV dysfunction



Relative Contraindication
Uncontrolled ventricular irritability

Uncontrolled hypokalemia or digitalis
intoxication

Uncontrolled HT

Intercurrent febrile illness
Decompensated heart failure
Abnormal coagulogram

Severe allergic to contrast agent

Severe renal insufficiency and or
anuria



Choice to approach

e Brachial
e Radial
e Femoral



Preparation and Premedication of the patient

« <1 % of serious complication (stroke heart attackdeath)
* Prefer to have INR <2,no heparin >4 hours
* Our order-NPO at less 6 hours

— clean and shave perineum both groins
— Iv fluid after NPO
— urinate prior to cath lab,condom or Foley cath

— record VS before patient leaves for Cath Lab
— Pre med tranquilizer.antihistamine

— aware about LMWH effect
« Consent must be done risk and benefit of procedure have
to be explained to patient and relatives clearly



Preparation protocol for cardiac cath

* NPO 6 hrs
 clean and shave both groinsperineum

* IV hep lock

* check PTPTT if history on heparin or
coumadin

« omit LMWH morning dose If possible
* check lab HIVHBS AG BUNCrE LYTE
e consent

 Sedative medication



Protocol for PCI

* ASA 5 days before+-Plavix 4 tabs stat
« EKG

 CCU bed available

* lab routine and cardiac enzyme



Finding which we should
find out

« LMLADLCXRCA
 LIMARIMA

 Coronary venous bypass graft
* LV function

 gradient across valve

* collateral circulation



General scheme for the disposition of adult patients aftter
diagnostic cardiac catheterization™®™
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How to operate high risk cases

» Steroid and antihistamine in allergic
cases

« TABP in LV dysfunction

» Temp pace in EKG abnormality
« Hydrate patient in CRLrole of acetyl

cysteine for prevent further renal
failure

» Stand by Adhoc PCI in high risk CAD
* Good cooperate team



Type of
patient

Adu |t

Fediatric

Suggested General Exclusion Criteria for Early (<2-6& h) Discharge

After Invasive Cardiac Procedures?

Diagnostic procedures

High risk due to identification of left main
dizeaze

MYH& Clas= [ or IV heart failure

Un=stable ischemic symptoms at any time
after the procedure

Eecent M| with post-infarction ischemia

Fulrnonary ederna thought to be caused by
ichermia

Severe aortic stenosis with LY dysfunction

Severe aortic insufficiency with a pulse
pressure *20 rmmHg

Foor Iy contralled systemic hypertension

Inadequate or unreliable follow-up over the
next 24 hours

Generalized debility or dementia

Renal insufficiency (creatinine »1.2 mgsdL)

Meed for continuous anticoagulation therapy
oF treatrnent of a bleeding diathesis

Large hernatoma or wascular complication

Young age (25 years of age)
Cornplex congenital heart disease

Any condition resulting in important cyanosis

Most cazes requiring large arterial sheath

Therapeutic procedures

all procedures are excluded at this tirme,
but the early discharge of selected patients
after coronary intervention is under
investigation Cie, patients with radial
arterial access or after the use of
percutaneous closure devices)

All procedures excluded

T Smith, SC, Dave, JT, Jacobs, &k, et al, J Am Coll Cardial 2001 ; 37 :2230.



Risk of Cardiac Catheterization and Coronary Angiography,
(based on 59,792 patients)?

Percent

Mortality 0.11
Myacardial infarction 0.05
Cerebrovascular accident 0.07
e hythinnia 0.8
Vazcular complications 0.43
Contrazt reaction 027
Hernodynarnie complications 0.26
Perforation of heart chamber 0.28

Other cornplications 0.28
Total of major complications .70

Mota, Td Jr, Johnson, LY, Krone, B, et al. Cardiac catheterization 1990 & report of
the Regiztry of the Society for Cardiac Angiography and Interventions (SCA&[).Cathet
Cardiovasc [iagn 1991 ; 2473, Copyright 2 wiley-Liss | Inc. Reproduced with
permiizzion of John Wiley & Sonz, Inc.



Climical Risk Factors Associated with In—Hospital Adwverse EventsaT

Yariables

o e

Gender
LYWEF—calculated
LYEF —estimated

Mo of wvescels > F0 percent

Unstable angina

CCS class 1YW

Heart failure

HMyocardial infarction (HI}
at this admissiom

Frewious HIi

Urgency of the proceduours

Cardicogenic shock

Preprocedural 1ABP SACPS
Aortic valve disease

HMitral regurgitation >2Z+

Definitions

Cate of birth as stated by the patient aor famiily

Fale or fermals

Calculated by lett ventriculogram , echocardiography . blood pool =can
E=stinnate lett wventriculogram , echocardiography , blood pool =can

Evw angiocgraphyw measured, quantified or estimated diameter steno=si=s
"wessel” defined as FC & and its branches |, pro=imal LAaD (befaors 1=t

diagonall, midAdistal LAD and it= branche=, and Cx=x and it= branche=

Frogres=sive ar new aonset or occur=s at rest accompanied by ECG change=s ,
hwpertension or pulmnonarsy conge=tion

Highe=st TCS angina class leading to hospital admission and Sor interwention ;
0O = no angina by historsy:

Hi=tory of heart failure betore interwention

w ithin 24 hours of acute 1

*1 daw; <7 daw=s of acute M1

Elective : Fatient clinically =table , procedure routinely =cheduled

Lr-gent : LUn=table patient ; procedure =cheduled before discharges

Emergent & : Ongoing i=schemia including rest angina despite ma=imal
ongoing therapy Cnmedical or intraaortic balloon pump [1&EF3]
i=schemia

Emergent # arrest with cardiopulmonary resuscitation immediate |y
zalwvage before entering the laboratorwe

Hwpoperfusion with SEF < 20 mimHg and central filling pressurse =20 mimmHg or
cardiac index <1 .5 liters/min/mz, also present if inotropes or 1AEFP nesded
to maintain these walue=s

|&EBF ACFS assisted dewice placed before interwention

Aortic walwve area <1 0O o2 and SorF aortic Fegurgitation =2+

Fresence of mitral regurgitation =2+

* Fore than S0 percent of databases that evaluated the wariable showed an odd=s ratio 2.0 or wariable chosen on

multivariable analw=is.

abAl, acute pyocardial intarction ; CCES , Canadian Cardiowascular Society ; CPES | cardiopulmonary support ; T, l=ft
circumflesx artery ; IMa, internal nmammary artersy ; Labk, lett anterior descending coronary artery ; LHFC &S | left
main coronarsy artery LW, lett ventricle ; LYEF , left ventricular e jection fraction; EFEC&a, right coronary arters

SBF , =w=tolic blood pressure

Y Smith, SC, Dowve, JT, Jacob=s, &K, =t al, Jd &am Coll Cardiol 2001 ; S7 2230



Patient characteristics associated
with increased mortality from
cardiac cath

* Age <1 Yyear 60 years
* Functional class IV > I.II 10 times

e Severe CAD

e Valvular HD

» LV dysfunction EF <30% is more than 1o
times greater than EF >50%

« CRI, IDDMCVAPVD.COPD



Definitions of Procedural Complications with Percutaneous Coronary Intervention?

Procedural complications
Primary cause of death

FPeriprocedural myocardial
infarction (I

Coromary artery bypass
grafting (CABG) during this
adm iss ion

Cerebrovascular accidentf
stroke

Definitions

Fatient died during thi=z hospitalization

The MEYwW presence of an I as docurnented by at least 1 of the following
criteria:

1.

Evaolutionary ST-=segment elewvations |, development of new Q-waves=s

in 2 or more contiquous ECG leads, oF new or presumably new lett
bundle branch block pattern on the ECG.

Biochernical evwidence of myocardial necro=is; this can be manitested
as (1) CE-ME = x the upper limit of normal o if CK-MME not
available, (2] total CK =3 x upper limit of normal. Normal

limit= of certain blood test=s may wary and nned to check with local lab
for norrmal limmits for CE-MMEB and total CE.

It the patient had a CAEG during this admis=sion indicate the CTABG
statu=s u=sing the following categoriss

I

Elective: The procedure could be deferred without increase risk of
compromised cardiac autcorme.
Urgent: &ll of the following conditions are et :
&, Mot elective
E. Mot ernergency:
C. Frocedurs requaired during same hospitalization in order to
roinimize chance of further clinical deterioration
Emergency : The patient’s clinical status include=s any of the following :
& Ischermic dysfunction Cany of the following) :
1. Ongoing ichemia including rest angina despite maximal medical
therapy Credical and Aor intFaaortic balloon punnpl
2. #cute evalving Il within 24 hours before intervention
Z. Pulmonary edema requiring intubation
E. MMechanical dysfunction Ceither of the followingl:
1. Shock with circulatory support
2. Shock without circulatory support
Salvage: The patient is undergoing cardiopulronary resuscitation en
route ta the operating room.

Fatient experienced a cerebrovascular accident (CW A1 as docurmented by a
los= of neurological function cau=sed by an ischemic event with residual
symptorns at least 24 hour=s atter onset.

T Reproduced with permission. ACCSAHA& guidelines of percutaneous coronary interventions: a repaort of the
ACC S AaHA Task Force on Fractice Guidelines. JACC 2001 ; ETF21:2215-32.



Side Effects of Contrast agents

 Arteriolar vasodilatation ( hypotension )

 Tncrease intravascular volume

« EPS effect ( QT prolong.Bradycardia
ST-T change)

« NV

» LV depressant

* Anaphylaxis

* Myocardial ischemia
* Renal toxicity



Ischemic pain

« SL GTNIV 6TN

* start coronary artery angiogram
first

« emergency PTCA or CABG



Acute CHF

e avoid or reduce contrast media
volume in LV gram

* oxygenmorphine diureticnitrate
- TABP



Anaphylactoid reactions to contrast media

e cutaneous and mucosal
— urticaria
— pruritis
— flushing
— angioedema
— laryngeal edema
« cardiovascular
— vasodilatation
— hypotension
— arrhythmia
« smooth muscle
— bronchospasm
— 61 spasm
— uterine contraction



Recognition and prophylaxis of high risk
patients

* antihistamine
* steroid
* history of dye or seafood allergy
* IV access
* high risk after prophylaxis with
steroid
—minor 5-10%
—Severe <1%



Treatment

« IV diphenhydramine 2550 mg
* SC epinephrine

* IV hydrocortisone 200500 mg
* IV aminophylline



Arrhythmia

« bradyarrhythmia
— IV atropineo.s-o6 mg
— Yemp pacing
* tachyarrhythmia
— VF o03-05% incidence
 treated by DC shock 300 watt
* lidocaine
 cardiogenic shock
— rare LM disease
— poor LV function
— TABP
— emergency revascularization



Contrast nephropathy

creatinine-2mg/dl.incidence o0.5%
serum Cr peak 7 days

oliguria 24 days

return to baseline in s0-90% of cases
prevented by saline hydration

avoid large volume of contrast
media



Incidence of contrast nephropathy

e normal creatinine 0-0.6%
 non diabetic renal insuff

—Cr 1545 0-60%

—Cr >45 30-86%
 diabetic nephropathy

—Cr <15% 0-0.6%

—Cr 152 16%

—Cr 245 50-92%

—Cr >45 76-93%

 after renal transplant 3s-65%
« MM 1-2%



Factors increasing risk of contrast
nephropathy

oM

MM

renal transplantation

dehydration

previous episode of contrast nephropathy
multiple contrast studies within 24-48 hrs

renal insufficiency
aging



Risk patients with prolonged
cardiac cath

severe PVD
general debility mental confusioncachexia

bleeding diathesis
uncontrolled HT

uncontrolled DM
recent stroke <1 month

renal insufficiency



Arterial entry site complications

« femoral
— hematoma
— false aneurysm
— retroperitoneal bleeding
* significant hypotension within 12 hrs
— occlusion of femoral arteryabsence of distal pulse)
 severe PVD
 emboli
* using heparin
* Brachial
— infection
— median nerve injury
— brachial artery spasm
— occlusion



Post op care

 CAG

—observe groin VS in 46 hours.if radial
approach patient can be discharged in 2

hours
-I0

—rash



Patient care after coronary angiogram

 observe vital sign
 observe groin complication
* rest procedured limb for 4 hrs

* line flat for shrs and semiupright
for 2 hrs

« symptomatic treatment for pain or
chest pain

e start diet fluid

 discharge after & hrs except
complicated cases



Post op care

« PCI
—keep sheath in until ACT < 180 then

sheath was removed and further
observe hematoma and VS for s hours

—if patients are stable they can be

moved to private room in same day or
Tomorrow



Patient care after PCI

EKG at ward immediately and the day after
monitor vital sign in CCU

observe symptomchest pain ,observe groin
start diet fluid in uncomplicated procedures

off sheath in uncomplicated cases after ACT 170,150
in reopro cases

keep sheath over night with heparin flush in
complicated cases or questionable cases+-IV heparin

check CK MB, TPT TPI

off sheath with temazepam atropine plasil morphine
with 2030 minutes compression and follow same as

CAG protocol



Types of intracoronary
stents There are two major
tvpes of coronary stents:
those that are balloon-
expandable, such as the
Falmaz-5chatz and Gianturco-
FRoubin stents {which are
approved by the Food and Drug
Sdministration in the United
States); and those that are
self-e<pandable, such as the
wallstent. The Falmaz-5chatz
stent shown on the left is
composed on two seven mim
steel slotted tubes connected
by a one mm central bridging
Strut.



Dissection

Yesoa| Intimal

lumen disruption
e ——

Stent — A

Balloon

deployment
i catheter

Fully
expanded
stent

Deployment of coronary stent Steps involved in the
deploviment of a coronary stent. The step is placed after balloon
angioplasty, which creates intimal disruption (top panel). Follaowing
placement (middle panel), the stent is expanded (bottom panel).
(&dapted from Cannon, &, Eoubin, G5, Interventional Cardiovascular
Medicine, Roubin, G5, Califf, BM, O'Neill, ww, et al (Eds), Churchill
Livingstone, Mew York, 1994, p. Go6.)



True lumen

Dissection

Left Anterior Descending
Coronary Artery

Contrast within
false lumen
created by
dissection

Coronary artery dissection after angioplasty After percutaneous transluminal
coronary angioplasty, an extensive coronary artery dissection can create an intimal flap
that limits coronary flow. This figures shows the dissection on arteriography (left panel)
and intracoronary ultrasonography (middle and right panel} and its related to the
atherosclerotic plague and the false lumen created by the dissection.
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Insertion protocol for the hemostatic puncture closure device The
hermostatic puncture closure device consists of an absorbable plug component
and delivery swstem. The plug has a lactide and glycolide anchor attached to a
24— to Z285-mg collagen sponge by an absorbable suture. The device is contained
ina carrier tube. Delivery of the device is initiated by Tirst exchanging the
existing sheath over a wire for an @ Fr sheath. Panels A and B: The carrier tube
containing the plug is inserted through the sheath deployving the anchor within
the arterial lumen. Fanel C: The sheath and carrier tube assembly are then
retracted, maintaining tension aon the assembly while pushing down the tamper
tube. Fanel D: Through use of a tension spring, traction is maintained along the
suture line, resulting in plugging of the anterior arterial wall puncture site by
the anchor and collagen plug. atter 20 minutes, the tension spring is removed
and the suture is cut below skin level. (Reprinted from wWard, SE, Lasale, P,
Favmond, B, et al. Efficacy and safety of a hemostatic puncture closure device
with early ambulation arter coronary angiography. Angio-5Seal Investigators.
Am o Cardial 1995; S1(5):569-7F2. Copyright 1995, with permission from
Excerpta Medica, Inc.)






Complications

Major:
Cerebrovascular accident
Death

Myocardial infarction
Ventricular tachycardia, fibrillation, or serious arrhythmia
pMinor:

Aortic dissection

Cardiac perforation, tamponade

Congestive heart failure

Contrast reaction (anaphylaxis, nephrotoxicity)
Heart block, asystole

Hemorrhage (local, retroperitoneal, pelvic)




Infection

Protamine reaction

Supraventricular tachyarrhythmia, AF
'j_. rombosis, embolus, air embolus
Vascular injury, pseudoaneurysm
yagal reaction

Death.......oeeereeeenrerens 0.1 Perforation............0.0
._-, 7. | .0.05 EH'IE.I" .................... ﬂ.
™ P 0.07
Arrhythmmm."w+..+.E.JE
Voscular......ummssanda 043
Contrast.... ..0.37
Hemun'}rm:rmfc ..0.26




High Risk Pts for Complications

AMI

Advanced age (>73yrs)
Aortic aneurysm

Aortic stenosis
Congestive heart failure
Diabetes

Extensive 3VD
Suspected or known LMCAD
LV dysfunction (EF<35%)
Obesity

Prior stroke

Renal insufficiency
Uncontrolled HTN
Unstable angina

Increased] geoeral medical mk

Increased] canliac rid

Inireased vasialar risk




Landmarks for Femoral Access

What is your primary landmark?




=atiamarks for Femoral Access

What is your Primary landmark?

3. Bone landmarks



Usual Approach

* Keep poking until
you get a gusher




Local Complications of FA access:
+ Hematoma (1.10%) ' Retroperitoneal

2-10%

9.2 = 0.8%)

hhni of the
:ohﬂvnn:l'u lissues
Neural damage
Infeetion

’
' Veneus thrembesis
.

+ Aeute vessel elosure (%1%)

' Thrombesis (small artery
IUMON




Why.Access is # 1 Cause of Cath
Complications - A Half Century Later

* Puncture technique

* Sheath management

* Adjunctive drug therapy
* Closure



Complications of Vascular Access

% [ocal Hematoma
#® Pseudoaneurysm
#AV-Fistula

*Re troperitoneal Hematoma
s Infection




Local Hematoma

cg Increase in frequency with the increasing
size of sheath, the amount of

anticoagulation, and the obesity
c¥ More common than free bleeding

cg If bleeding stops with manual compression,
it will wusually resolve within 1-2wR.

¢ Possible sensory or motor deficit that may
take weeks or months to resolve

¢ Larger hematomas may require transfusion,
but surgical repair is generally not
required.







Landmarks Used for Femoral Puncture

oAl Thl“‘
1%
Skin Crease @ Pulse/Bone
%
|
Maximum Pulse —_

Bony Landmarks 13%

* Crease
40%,

Pulse
25%

Skin Crease Most Common

meiar™ Br | Radiol 1990:'63:602.



S .
o
PFA
SFA

3 Misconcentions despite 50 vears experience






Target Zone




Recommended Approach
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Infections

* 0.3%

* Median incubation -
8 days

* Staph aureus 75%
|« BC +86%
* Diabetics 80%
* PSA 42°%
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* Age

* Gender

* Diabetes

* | Body surface area

* Sheath size

* Vessel size

* Anticoagulation

* Puncture location

* Prior instrumentation

» Vascular disease at puncture site
« ?lib/llia



Consider Radial







SEECTINE . AW T

Pseudoaneurysm

c# Low femoral arterial puncture (below
the bifurcation of common femoral a.
due to smaller caliber & the lack of
bony structure against) and poor
initial control of bleeding are the
main causes.

cg It may develop if a hematoma remains
in continuity with the arterial Lumen
(dissolution of the plugging clot at
the puncture site).

¢z Presence of pulsation or audible
bruit over the site in contrast with

P |



¢g Risk of neurovascular complication or
rupture

¢ ALL but the smallest (<2cm) false
aneurysms tend to enlarge and ultimately
rupture.

¢ In the past, vascular surgery was the onlLy
treatment.

g With ultrasound imaging techniques these
false channels can be easily identified and
nonsurgical closure selected. Manual

compression (30-66min) of the expansile
grnmin% mass guided by US ( with or without
thrombin or collagen injection) 1s an
acceptable therapy.

¢ False aneurysms smaller than 2cm 1in
diameter may be followed expectantly (up to
half close before a 2-week follow up US)






Retroperitoneal
Hematoma

| com—

cd High femoral arterial puncture and full
anticoagulation are the main causes.

¢ It should be suspected in pts with
hypotension, tachycardia, pallor, a rapidly
falling Hct, Lower abdominal or back pain,
or neurological changes in the punctured

Leg.

cg Confirmation by CTs or US, but the
treatment is usually expectant
(transfusion, bed rest) rather than

surgical.



site by a peripheral angioplasty balloon
followed by placement of covered stent (esp.
in the case of sheath-induced Laceration o
tortuous iliac a. that is fatal within

E
g ¥ The possibility to tamponade the bleeding
' minutes)

“i
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; AV-Fistula

<

B —
——
———

5 Results from ongoing bleeding from the
femoral a. puncture site that decompress

into the adjacent venous puncture site.

¢ Risk factors are Low puncture site and
poor bleeding control.

i

¢ Recognized by to-and fro-continuous
bruit over the site, and may not be
clinically evident until days.

¢g These may enlarge with time, but at
s Least one third close spontaneously

within 1 year, after which surgical
" roanalr channld he entertolned



Infection

ipsilateral femoral puncture or prolonged

:
i
¥
| ¢ Risk factors include: repeat
' femoral sheath maintenance (1-5 days)



Contrast-Induced Nephropathy

9
i}
K
I
'5
-Increase of serum Cr>%25 or > 0.5 mg/dl
above baseline within 48 hours of contrast
administration
-In 2-10% of unselected population of patients
undergoing CAG

-The incidence of CIN reported in the literature has

ranged between %1 and %45,largely depending on
the comorbidities of the study population and the
parameters used to define CIN.

= -'1

| . . . | J.- = ¥

Iy normal renal function = <% 2
3 Risk of CIN in nondiabetics = %13
| Risl of CIN in digbetics = %20



i

-In pts with CIN 2 %5-10 transient dialysis and %1
long-term dialysis

-The occurrence of CIN is associated with %36 in-
hospital mortality rate and a 2 year survival of
only %19

-Given the age-related decline in renal function the
elderly have a 3-fold higher risk of CIN compared
with younger patients

Serum Cr peak : 3-5 days after contrast administration and
return to baseline levels in most cases by 7 to 10 days

The single most important risk factor for development of
CIN is baseline renal dysfunction

Other factors :DM, CHF, dehydration, nephrotoxic drugs
such as cyclosporine and NSATDS




Pathophyrioclogy of CIN

(1.  Direct toxicity

1l Micro showers of atheroemboli
to both kidneys

Hi. Intra renal vasoconstriction

| IV.  Hypoxia trifgers activation of
the renal sympathetic

nervous system
| \\




Hypoxis
Direct cell toxicity
Super-imposad
-Atharoembali
~Systemic hypo-
tangion

Aeral vor —— e Fanal arinry

FIGURE 13-1. Pathophysolegy of conmaprduced rephroaaiey il goske hichamia o the suer medulla, = noat sulnes-
bz pori ol ha kidnery, Boe o direer esliular toniesry and paimined niresenal vestonstichon and redoction in renal blood Bow
Thin proctas o worsesss by malipls lacsers ingludicg hyasens, stamis, ool syems bypoperhusas CiN = controyngooed
riphraparty. [Agdesed fron Sars M Roses § 19
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Risk Facfors for e Development of Confrastinduced Nephropathy

o 60k < 60 ml/min/1.73 + Congesfve heort ol

+ Diabetes + Preorocedurol volume deplefion

v Urine ACR >30 * Iftaprocedural hyolension

+ Hyperension + Infreroorc counterputsafion

+ Hislory of srucural ichey + Chotesterol emool syndrome
csease f Gamoge * Use ofkorge volume of confos!




ik factors for CIN*Y

= pre-exmting roanal impaicneenst
= clinbBatic nephiropothn

el o
s COongestive carcdine failure

e wne of nephrotosdc drogs incloding NSATDS
& AmgeEr vl A yoars

= Large doses of contrast el

The sicker the patient, the higher the riak®"

Praobability of CIN based on the numiber
of risk factors present®

s 1 CI P

e il iy s I i = P
ElprmlEesr of risk TBEiGTa

MR =gt



In-hospital resource utiisation in patients with or
without CIN following PCI
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Estimated long-term risk of death in patients with
or without CIN foliowing PCT
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Circulation 2002




* CIN manifests usually as ARF and is typically non

" oliguric.

| In oliguric ARF the time course of the oliguria

l and the rise in serum Cr depend on the pre-
procedure baseline serum Cr.

. Pts with normal renal function or mild renal

E functional impairment prior to receiving

ﬂ radiocontrast agents usually have oliguria
lasting 2 to 5 days with recovery to baseline
renal function by day 7.
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-The use of serum Cr solely is not a reliable
indicator of renal damage and should not be
used to assess the level of kidney function.

-GFR is the best measure of overall kidney
function and is equal to the sum of the
filtration rates in all of the functioning
nephrons and is a rough measure of the number
of functioning nephrons.

-The normal level of GRF varies according to
age, gender , and the body size. (normal GRF in
young adults 1s 120-130m/min)
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' COMPLICATIONS OF
DRONARY INTERVENTIO




DISSKCOCTION & ACUTK
CLOSUREK
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is unusual but it is still an important cause of ischemic
complications, which is edge dissection following
stenting that predispose to stent thrombosis.
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Management of Acute Closure

Youte CUlosure™

Medical therap RePTCA
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