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History

• Location. Where, Focal vs Diffuse.

• Character.  Dull/Sharp/Stabbing/Burning/Squeezing/crushing/Tearing/Heavy

• Radiation.

• Timeframe. When  did it start? Previous events

• Onset/Offset. Gradual/Sudden

• Severity. Scales e.g. 9/10. 

• Aggravating factors. Exertion, Emotion, Respiration, Coughing, Eating, Posture

• Relieving factors. Rest, Sitting up, Antacids

• Associated symptoms. Nausea/Vomitting, Sweating, SOB, pre-syncope, 
Confusion, Neurological symptoms. 

• General appearance – pyrexial, pale, jaundiced, cyanosed

• Pulse – bradycardia, tachycardia, difference in pulse volume in both arms, 
femoral artery, carotid bruits

• BP – low, high, difference between arms

• JVP - high

• Respiratory - rate, abnormalities on percussion, auscultation

• Cardiac examination – murmurs, pericardial rubs

• Thoracic cage – tenderness, lumps and bumps

• Abdominal examination

• Skin – rashes

Chest Pain: Physical Examination Causes of chest discomfort
Pulmonary

• Tracheitis
• Embolism
• Pneumonia
• Asthma
• Malignancy
• Pneumothorax

Pericardium/Myocardium

Vascular
• Aortic dissection

Sub-diaphragmatic
• Cholecystitis/pancreatitis

Neural
• Thoracic disk
• Cervical disk
• Thoracic outlet syndrome

Anxiety

Skin – shingles, Zoster Sine Herpete

Muscular
• Postural/movement
• Cough

Skeletal
• Bone pain from secondaries/fractures
• Teitze’s syndrome
• Bornholm’s disease

Pleural
• Infection
• Malignancy

Oesophageal
• Spasm
• Reflux/ulcer/tear
• Malignancy
• Infection

Myocardial ischaemia/infarction

Life Threatening Causes of Chest Pain Diagnostic features of angina

Aggravating factors: predictable level of exercise, emotional stress, exercise plus heavy
meal, cold weather

Relieving factors: GTN, cessation of activity

Duration: less than 15 minutes

Location: retrosternal, infrequently epigastric or infrascapular

Radiation: bilaterally across the chest, one or both arms, shoulders, back
epigastrium, neck and lower jaw

Description: heaviness, tightness, pressure, constriction, dull and deep, indigestion
Ethnic groups/language barrier: sharp, burning, discomfort, “just pain”, “like fire”

Chest Pain

NICE Clinical Guideline

Do not use people's response to 
glyceryl trinitrate (GTN) to make a 
diagnosis 
NICE‐2016
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Adam Timmis, and Carl A Roobottom Heart 2017;103:982-986

Chest Pain

ACS – atypical chest pain presentations

Females have atypical presentation

Mild dull pain
Isolated jaw pain
Isolated arm pain
Isolated interscapular pain
Bilateral wrist pain
Epigastric pain
Burning/sharp/tight chest pain associated with burping

NICE Guidelines 2016 ‐ Recent-onset chest pain of suspected 
cardiac origin: assessment and diagnosis

Refer to Hospital if ACS suspected

ACS Primary Care

• Blood tests – U&E’s, eGFR, thyroid function 
tests, liver function tests, fasting lipids, fasting 
glucose,  full blood count, ?troponin

• ECG
• CxR

Chest Pain

Secondary Care

Cardiac CT/Calcium 
score
Exercise testing
Echo
Stress echo
Myocardial perf. scan

Coronary angio
CTPA
Cardiac MRI
Genetic testing

History/Examination

Refer or not to refer

Provisional Diagnosis

Primary care

Direct to Hospital

Elective referral

A number of changes on a resting 12-lead ECG are consistent with CAD and may 
indicate ischaemia or previous infarction. 

These include:

• pathological Q waves
• LBBB
• ST-segment and T wave abnormalities (for example, flattening or inversion).

ECG 

RBBB
T wave inversion

LBBB Q waves

ECG 

ST depression
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Adam Timmis, and Carl A Roobottom Heart 2017;103:982-
986

Diagnostic testing for people in whom stable angina cannot be excluded by clinical assessment alone: 
changes in NICE guideline recommendations 2010–2016. 

Cardiac CT – 2 Tests

CT Calcium Scoring CT Coronary Angiogram

Calcium in coronary arteries 
represents atherosclerosis

Degree of Calcium correlates 
with atheroma burden

Cardiac CT – 2 Tests

CT Calcium Scoring CT Coronary Angiogram

 Easy quick procedure

(<15 min)

 No intravenous contrast

 No heart rate control

 Radiation dose  < 1 mSv

 Rapid interpretation & 
reporting

 Short out‐patient 
procedure (15‐60 min)

 Non‐invasive, only iv 
contrast

 HR < 65 bpm (Beta‐
blockers)

 Radiation dose 0.5‐4 mSv

What is coronary calcification ?  Coronary calcification in Asymptomatic

MESA (Multiethnic Study of Atherosclerosis) 
NIH sponsored prospective study

6,814 Asymptomatic pts:  3.5 year follow-up

Detrano RC et al. N Engl J Med 2008;358:1336-5.

Major Coronary Event

CAC score No. at risk Hazard Ratio (95% 
CI)

P‐value

0 8/3409 1.0

1‐100 25/1728 3.89 (2.72‐8.79 <0.001

101‐300 24/752 7.08 (3.05‐16.47 <0.001

>300 32/833 6.84 (2.39‐15.99) <0.001
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Limitations of CTCA

 Rapid (>80 bpm) and irregular HR

 High calcium scores (>800‐1000)

 Stents

 Contrast requirements (careful in CKD)

 Small vessels (<1.5 mm) and collaterals

 Obese and uncooperative patients

 RADIATION EXPOSURE

Comparative Effective Dose of 
Radiological Investigations

 PA/Lateral CXR 0.04‐0.06 mSv

 Head CT 1‐2 mSv

 Chest CT 5‐7 mSv

 Abd/Pelvis CT 8‐11 mSv

 Diagnostic Cor. Angiogram   2‐5 mSv

 CTCA/cardiac CT 0.5‐4 mSv

Life time cancer risk
1mSv   = 1:20,000 additional risk
10mSv = 1:2000 additional risk
20mSv = 1:1000 additional risk

TC Gerber et al. Circulation. 2009;119:1056-1965

RADIATION EXPOSURE

 Major advantage of CTA is its high negative 
predictive value

 A negative test (normal CTA) has a 98% chance of 
revealing normal coronary arteries on invasive 
angiography

 Multi‐slice CT  not likely to replace 
conventional angiography

Anatomic versus functional testing

Anatomical testing Functional testing

• CTCA

• Coronary angiogram

• Exercise tolerance testing

• Dobutamine/exercise 
stress echocardiogram

• Myocardial perfusion scan

• SPECT scan

• Perfusion cardiac MRI

• CT‐FFR

• FFR/iFR (invasive)

Anatomical testing

CTCA Coronary angiography
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Functional testing

 Sensitivity ~ 45‐50%

 Specificity ~ 85%

 Markedly influenced by:
 Population studied

 Diagnostic criteria

 Test performs worse in women than in 
men

 Contra‐indications
 AS

 LBBB

 Uncontrolled severe HTN

Exercise ECG

Key priorities for implementation:
stable chest pain 

 Use clinical assessment, 
ECG results and typicality 
of anginal pain features 
to estimate the likelihood 
of CAD. Arrange further 
diagnostic testing.

 Do not use exercise ECG 
to diagnose or exclude 
stable angina for people 
without known CAD. 

NICE Guidelines Stable Angina 2010

Stress Echocardiogram
Chest Pain

Tc-99m sestamibi used most frequently

Myocardial perfusion assessed:
• Immediately after stress

• exercise, adenosine, dipyridamole

Normal

Rest

Ex.

Abnormal

Rest

Ex.
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Perfusion cardiac MRI scan Comparison of different Screening tests

ESC 2013

Myocardial Ischaemia with Non Obstructive 
Coronary artery Disease

(INOCA)

Myocardial infacrction with non obstructive 
coronary artery disease

(MINOCA)

V. Kunadian et al. EuroIntervention 
2020;16-online publish-ahead-of-print 
July 2020

INOCA

V
. K

un
ad

ia
n 

et
 a

l. 
E

ur
oI

n
te

rv
en

ti
o

n
 

20
20

;1
6-

on
lin

e 
pu

bl
is

h-
ah

ea
d-

of
-p

rin
t 

Ju
ly

 2
02

0

FFR, iFR, RFR
Coronary flow reserve (CFR)
Index of microcirculatory resistance (IMR)
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Stratified Medical Therapy Using Invasive Coronary Function Testing in Angina 
The CorMicA Trial

T Ford etal. JACC 2018;72:2841

T
 F

o
rd

, 
C

o
lin

 B
er

ry
. 

H
ea

rt
 2

02
0;

10
6:

38
7-

39
8

Case 1
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Case 2

Conclusion: 
1. Calcium Score: 0 (< 25 percentile) 
2. Coronaries: no significant stenosis. 
3. Mildly dilated ascending aorta. 

Cardiac CT 

Case 3



25/01/2021

9

Coronary artery bypass surgery x 3 grafts
LIMA to  CX
RIMA to LAD
SVG to RCA

7 months later Left ventricular function; 
severely moderately impaired. 
Asymptomatic.

53 Male

Case 3A

Case 4
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Case 4 Case 4

Case 4

Peak Exercise

At rest

Case 4

Case 5A

Ca score 37 Agatston units, mild plaque
in the right coronary artery.

Primary prevention
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Case 4A Case 4A

Calcium score = 0

70% stenosis in the
proximal LAD

Case 4A

4x14mm Biomatrix stent

Case 5     66 year old female

Oct. 2013. TC = 4.7mmo/l, HDL 1.17mmol/l, LDL 3 
mmol/l, TC:HDL raio 4, TGL 1.09

Rosuvastatin 5  10mg

Feb 2011

Case 5
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Case 5

3 cm papillary lesion adjacent
and lateral to the left ureteric
orifice.

Transurethral resection of a
bladder tumour

Case 5

Case 5A

70 year old female

Global subendocardial stress induced 
perfusion defect consistent with 
microvascular dysfunction

Conclusion – IHD Chest Pain

• Good history  is essential

• Remember limitations of each test (false +ve and 
false –ve)

• CTCA is a good non invasive tool but has  a small 
associated radiation risk

• Functional tests detect and quantify myocardial 
ischemia and does not tell us about the 
development of CAD

Assessment of Chest Pain
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