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The Angiography pocketcard Set contains a review of important prin-
ciples used in the administration of angiography and percutaneous coro-
nary intervention (PCI). Content includes the following:

• Recommendations for selecting appropriate viewing angles for coro-
   nary visualization

• Indications, contraindications and risks of cardiac catheterization 
   and angiography

• Preprocedural assessment and pretreatment in cardiac catheterization

• Coronary lesion classification and associated PCI success rates

• Hemodynamic normal values, waveforms, and formulas

• Catheter descriptions, TIMI score, and other useful information

This pocketcard is intended for interventional cardiologists and other 
healthcare personnel working with the administration of angiography 
and PCI in patients with coronary artery disease.

For physicians, physician assistants, nurses, students and all other 
healthcare professionals.
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Normal Hemodynamic Values

Chamber
Nl. Press. (mm Hg) Chamber

Nl. Press. (mm Hg)

Right atrium

Left atrium

A wave

2-7
A wave

4-16

V wave

2-7
V wave

6-21

Mean

1-5
Mean

2-12

Right ventricle

Left ventricle

Peak systole
15-30

Peak systole
90-140

End diastole
1-7

End diastole
6-12

Pulmonary artery

Aorta

Peak systole
15-30

Peak systole
90-140

End diastole
4-12

End diastole
60-90

Mean

9-19
Mean

70-105

Wedge (mean)
6-12

Adapted from Libby P, Bonow RO, Mann DL, Zipes DP, eds. Libby: Braunwald's Heart Disease: A Textbook 

of Cardiovascular Medicine. 8th ed. Saunders; 2007.

Classification of Valvular Regurgitation by Angiography

+ Minimal regurgitant jet seen; clears rapidly from proximal chamber with each beat

++ Moderate opacification of proximal chamber, clearing with subsequent beats

+++ Intense opacification of proximal chamber, becoming equal to that of the distal 

chamber

++++ Intense opacification of proximal chamber, becoming more dense than that of 

the distal chamber throughout the entire series of images obtained

Provocative Testing for Coronary Artery Spasm

General 

information
• Uses either IV or coronary methylergonovine

• Test is both sensitive and specific, but the interpretation is subjective

• Must withdraw both nitrates and calcium channel antagonists > 48 h 

before testing

• Women are more sensitive than men to methylergonovine

• The intracoronary route is preferable in hypertensive patients and affords 

the opportunity to separately evaluate the left and right coronary 

circulations

• Risk of inducing severe refractory spasm must be carefully considered prior 

to performing this provocative maneuver.

Contra-

indications
Absolute Pregnancy, severe hypertension, severe left ventricular 

dysfunction, moderate to severe aortic stenosis and high-

grade left main coronary stenosis

Relative Uncontrolled or unstable angina, uncontrolled ventricular 

arrhythmia, recent MI, and advanced coronary disease

Hemodynamic Calculations

Shunt fraction 

equation

PBF/SBF = (SaO2 - MvO2 ) / (PvO2 - PaO2 )

PBF = pulmonary blood flow; SBF = systemic blood flow; MvO2 = mixed venous 

O2  Sat; SaO2  = systemic arterial O2  Sat; PvO2  = pulmonary venous O2  Sat; 

PaO2  = pulmonary arterial O2  Sat

Flamm equation MvO2  = [3 x (SVC O2  content) + (IVC O2  content)] / 4

SVC = superior vena cava; IVC = inferior vena cava

Hakki Formula (est. 

aortic valve area)

AV area (cm2) = CO (L/min) / sqrt[mean AV gradient (mm Hg)]

CO = cardiac output

Estimation of mitral 

valve area

MV area (cm2) = CO (L/min) x 1000 / [37.7 x HR x DFP x sqrt (mean 

MV gradient (mm Hg))]    DFP = diastolic filling period; HR = heart rate

Fick equation (est. 

cardiac output)

CO (L/min) = O2 consumption (mL/min) / [AV O2 Diff (vol%) x 10]

AV O2 Diff =  (arterial Sat - pulmonary Sat) x 1.36 x Hgb (g/dL);

AV = arteriovenous; Hgb = hemoglobin concentration
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Patients at Increased Risk for Complications after Coronary Angiography

Increased Gen. Medical Risk Increased Cardiac Risk Increased Vascular Risk

• Age older than 70 years 

• Complex congenital heart 

disease 
• Morbid obesity 

• Cachexia or generalized 

debilitation

• Uncontrolled diabetes 

• Arterial oxygen 

desaturation 

• Severe chronic obstructive 

lung disease 

• Renal insufficiency 

(creatinine > 1.5 mg/dL)

• Three-vessel CAD

• Left main CAD

• Functional class IV 

• Significant mitral or aortic 

valve disease or mechanical 

prosthesis 

• Ejection fraction < 35% 

• High-risk exercise treadmill 

testing (hypotension or 

severe ischemia) 

• Pulmonary hypertension 

• Pulmonary artery wedge 

pressure > 25 mm Hg

• Anticoagulation or 

bleeding diathesis 

• Uncontrolled systemic 

hypertension 

• Severe peripheral arterial 

disease 
• Recent stroke

Adapted from Libby P, Bonow RO, Mann DL, Zipes DP, eds. Libby: Braunwald's Heart Disease: A Textbook 

of Cardiovascular Medicine. 8th ed. Saunders; 2007.

Relative Contraindications for Diagnostic Cardiac Catheterization

• Acute gastrointestinal bleeding or severe anemia

• Clinically significant electrolyte imbalance

• Cardiovascular medication toxicity, including digitalis

• International normalized ratio (INR) m 1.8 or severe coagulopathy

• Anaphylactic reaction to contrast medium

• Acute stroke

• Acute renal failure or severe chronic kidney disease, not on dialysis

• Unexplained fever or untreated active infection

• Uncooperative patient

Adapted from Libby P, Bonow RO, Mann DL, Zipes DP, eds. Libby: Braunwald's Heart Disease: A Textbook 

of Cardiovascular Medicine. 8th ed. Saunders; 2007.

Complication Rates for Diagnostic and Therapeutic Catheterization

Event
Diagnostic Cath (%)1 PCI (%)2,3,4

Mortality
0.11

0.23

Myocardial infarction
0.05

0.4

Stroke
0.07

-

Arrhythmia
0.38

-

Vascular complications
0.43

3.5

Contrast reaction
0.37

-

Perforation of heart chamber
0.28

-

CABG
-

0.3

1Noto TJ Jr, et al. Cardiac catheterization 1990: A report of the Registry of the Society for Cardiac 

Angiography and Interventions. Cathet Cardiovasc Diagn. 1991; 24:75. 

2Anderson HV, et al. A contemporary overview of percutaneous coronary interventions. The American 

College of Cardiology-National Cardiovascular Data Registry (ACC-NCDR). J Am Coll Cardiol, 2002; 

39:1096-1103.
3Fuch S, et al. Major bleeding complicating contemporary primary percutaneous interventions-incidence, 

predictors, and prognostic implications. Cardiovasc Revasc Med. 2009; 10:88.

4Yang EH, et al. Emergency coronary artery bypass surgery for percutaneous coronary intervention. J Am 

Coll Cardiol 2005; 46:2004

Criteria for Performing Combined Right and Left Heart Catheterization

1. Acute heart failure

2. Cardiogenic shock

3. Sudden cardiac death

4. Valvular heart disease

5. Myocardial disease

6. Pericardial disease

7. Congenital heart disease

8. Pulmonary disease
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Coronary and Ventricular Anatomy

• The fluoroscopy camera is in the RAO and 
caudal orientation.

• View is best for showing the anatomy of 
the proximal LAD and LCX.

• The fluoroscopy camera is in the LAO and 
caudal orientation.

• View is also called the spider view and is 
best for showing the anatomy of the LMCA 
and the bifurcation of the LAD and LCX.

• Camera is in the AP and cranial orientation.
• This view shows the LAD and its branches.

• Camera is in the AP and cranial orientation.
• This view shows the RCA and its branches.

• RAO ventriculogram during diastole. • RAO ventriculogram during systole.
• Reveals normal LV function and no MR.

AP = anteroposterior; LAD = left anterior descending; LAO = left anterior oblique; LCX = left circumflex 
artery; LMCA = left main coronary artery; PDA = posterior descending artery;  PLV = posterior left 
ventricular branch; RAO = right anterior oblique; RCA = right coronary artery.
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