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Indications for Cardiac Indications for Cardiac 
catheterizationcatheterization

• 1. Need to choose among therapeutic 
options
– Revascularization ACS,Angina, CAD 

high risk
– Valve replacement/repair

• 2.Obscure or confusing clinical picture
– CAG in uncertain origin of chest pain

• 3.Research study



Indication for coronary angiographyIndication for coronary angiography

• ASYMPTOMATIC
– CLASS 1

• EVIDENCE FOR HIGH RISK PATIENTS ON 
NONINVASIVE TESTING

• INDIVIDUALS IN HIGH RISK OCCUPATIONS(AIR 
PILOT)

• successful CPR
– CLASS II 

• ETT +
• multiple risk factors for CAD
• prior MI with ETT +
• following cardiac transplantation
• after CABG or PTCA with +ischemia
• before noncardiac surgery with + ETT



symptomatic patientssymptomatic patients
• Class I

– INADEQUATE RESPONSE TO MEDICAL TREATMENT
– UAP
– VARIANT ANGINA
– CANADIAN CVS SOCIETY FC I-II

• +ETT
• history  MI or hypertension with ECG change
• side effect of medical treatment
• need to know
• episodic pulmonary edema

– before major vascular surgery
– after CPR

• class II
– any angina in the following groups

• female <40 yrs with + ETT 
• male <40 yrs
• patients requiring major nonvascular surgery

– class II-IV angina that improves on medical treatment
– patients who can not be risk stratified by other techniques



Indications for CAG in planning Indications for CAG in planning 
revascularization proceduresrevascularization 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 Common cases for CAG and 
coronary interventioncoronary 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                      (

USA,NSTEMI )
– S/P AMI (prognostic cases)
– Primary/rescue PTCA 



Acute myocardial infarctionAcute myocardial infarction
• class II(evolving MI)

– within 6 hrs for PTCA or CABG
• completed MI

– class I
• recurrent chest pain
• VSD or severe MR
• suspected pseudoaneurysm

– class II
• cardiogenic shock
• MI due to coronary emboli
• CHF or hypotension
• recurrent VT or VF



Atypical chest pain

• ETT +ve
• suspected CAD
• associated LV dysfunction



• 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

Relative ContraindicationRelative Contraindication



Choice to approachChoice to approach

• Brachial 
• Radial
• Femoral



Preparation and Premedication of the patientPreparation and Premedication of the patient

• <1 % of serious complication (stroke,heart attack,death)
• 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 cathPreparation protocol for cardiac cath

• NPO 6 hrs
• clean and shave both groins,perineum
• IV hep lock
• check  PT,PTT if history on heparin or 

coumadin
• omit LMWH  morning dose If possible
• check lab HIV,HBS AG ,BUN,Cr,E LYTE
• consent
• Sedative medication



Protocol for PCIProtocol for PCI

• ASA 5 days before+-Plavix 4 tabs stat
• EKG
• CCU  bed available
• lab routine and cardiac enzyme



Finding which we should Finding which we should 
find outfind out

• LM,LAD,LCX,RCA
• LIMA,RIMA
• Coronary venous bypass graft
• LV function
• gradient across valve
• collateral circulation





How to operate high risk casesHow to operate high risk cases
• Steroid and antihistamine in allergic 

cases
• IABP in LV dysfunction
• Temp pace  in EKG abnormality
• Hydrate patient in CRI,role of acetyl 

cysteine for prevent further renal 
failure

• Stand by Adhoc PCI in high risk CAD
• Good cooperate team









Patient characteristics associated Patient characteristics associated 
with increased mortality from with increased mortality from 

cardiac cathcardiac cath
• Age <1 year ,>60 years
• Functional class IV  > I-II 10 times
• Severe CAD 
• Valvular HD 
• LV dysfunction EF <30% is more than 10

times greater than EF >50%
• CRI, IDDM,CVA,PVD,COPD





Side Effects of Contrast agentsSide Effects of Contrast agents

• Arteriolar vasodilatation ( hypotension )
• Increase intravascular volume
• EPS effect ( QT prolong,Bradycardia 

ST-T change)
• N/V
• LV depressant
• Anaphylaxis
• Myocardial ischemia
• Renal toxicity



Ischemic painIschemic pain
• SL GTN,IV GTN
• start coronary artery angiogram  
first

• emergency PTCA or CABG



Acute CHFAcute CHF

• avoid or reduce contrast media 
volume in LV gram

• oxygen,morphine,diuretic,nitrate
• IABP



Anaphylactoid reactions to contrast mediaAnaphylactoid reactions to contrast media
• cutaneous and mucosal

– urticaria
– pruritis
– flushing
– angioedema
– laryngeal edema

• cardiovascular
– vasodilatation
– hypotension
– arrhythmia

• smooth muscle
– bronchospasm
– GI spasm
– uterine contraction



Recognition and prophylaxis of high risk Recognition and prophylaxis of high risk 
patientspatients

• antihistamine
• steroid
• history of dye or seafood allergy
• IV access
• high risk after prophylaxis with 
steroid
–minor 5-10%
– severe <1%



TreatmentTreatment

• IV diphenhydramine 25-50 mg 
• SC epinephrine
• IV hydrocortisone 200-500 mg
• IV aminophylline



ArrhythmiaArrhythmia
• bradyarrhythmia

– IV atropine0.4-0.6 mg 
– temp pacing

• tachyarrhythmia
– VF 0.3-0.5% incidence

• treated by DC shock 300 watt
• lidocaine

• cardiogenic shock
– rare,LM disease
– poor LV function
– IABP
– emergency revascularization



Contrast nephropathyContrast nephropathy

• creatinine>2mg/dl,incidence 0.5%
• serum Cr peak 7 days
• oliguria 2-4 days
• return to baseline in 80-90% of cases
• prevented by saline hydration
• avoid large volume of contrast 
media



Incidence of contrast nephropathyIncidence of contrast nephropathy
• normal creatinine    0-0.6%
• non diabetic renal insuff   

– Cr 1.5-4.5 0-60%
– Cr >4.5 30-86%

• diabetic nephropathy
– Cr <1.5% 0-0.6%
– Cr 1.5-2 16%
– Cr 2-4.5 50-92%
– Cr >4.5 76-93%

• after renal transplant 36-65%
• MM                 1-2%



Factors increasing risk of contrast Factors increasing risk of contrast 
nephropathynephropathy

• DM
• MM
• renal transplantation
• dehydration
• previous episode of contrast nephropathy
• multiple contrast studies within 24-48 hrs
• renal insufficiency
• aging



Risk patients with prolongedRisk patients with prolonged
cardiac cathcardiac cath

• severe PVD
• general debility,mental confusion,cachexia
• bleeding diathesis
• uncontrolled HT
• uncontrolled DM
• recent stroke <1 month
• renal insufficiency



Arterial entry site complicationsArterial entry site complications
• femoral 

– hematoma
– false aneurysm
– retroperitoneal bleeding

• significant hypotension within 12 hrs
– occlusion of femoral artery(absence of distal pulse)

• severe PVD
• emboli
• using heparin

• Brachial
– infection
– median nerve injury
– brachial artery spasm
– occlusion



Post op carePost op care

• CAG
– observe groin,VS  in 4-6 hours,if radial 

approach  patient can be discharged in 2
hours

– I/O 
– rash



Patient care after coronary angiogramPatient care after coronary angiogram

• observe vital sign
• observe groin complication
• rest procedured limb for 4 hrs
• line flat for 4hrs and semiupright 
for 2 hrs

• symptomatic treatment for pain or 
chest pain

• start diet,fluid
• discharge after 6 hrs except 
complicated cases



Post op carePost op care

• PCI
– keep sheath in until ACT < 180 then 

sheath was removed and further  
observe hematoma and VS for 6 hours

– if patients are  stable ,they can be 
moved to private room in same day or 
tomorrow



Patient care after PPatient care after PCICI
• EKG at ward immediately and the day after
• monitor vital sign in CCU
• observe symptom:chest 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 20-30 minutes compression and follow same as 
CAG protocol
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