Assessment of Chest Pain
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Chest Pain: Physical Examination

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

Life Threatening Causes of Chest Pain
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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.

Causes of chest discomfort

Skin — shingles, Zoster Sine Herpete Pulmonary
Tracheitis
Embolism
Postural/movement Pneumonia
Cough Asthma

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

Muscular

Pericardium/Myocardium

Vascular
« Aortic dissection

Pleural
Infection

Malignanc
S Y Sub-diaphragmatic

Oesophageal « Cholecystitis/pancreatitis

+ Spasm
 Reflux/ulcer/tear
+ Malignancy

* Infection

Myocardial ischaemia/infarction

Neural

« Thoracic disk

« Cervical disk

* Thoracic outlet syndrome
Anxiety

est Pain
Diagnostic features of angina

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

Do not use people's response to
Relieving factors: ~ GTN, cessation of activity | glyceryl trinitrate (GTN) to make a

diagnosis
Duration: less than 15 minutes NICE-2016
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”

Other features which make a diagnosis of stable angina unlikely are when the chest pain
Is:

— continuous or very projonged andlor

— unredated to activity andior

= brought on by breathing in andior

~ assotiated with symploms such as diminess, palpitations, tinging o difficulty swallowing
Consider causes of chest pain other than angina (such as gastrointestinal or musculoskeletal

pain).
NICE Clinical Guideline




NICE Guidelines Stable Angina 2016

Clinical diagnosis of angina.

Take 2 history Physical examination

* Ageand sex = Identify risk factors for CVD
Identify signs of othes CVD
Iduntify non-coronary causes of
angina (eg severe aortic stenosis)
Exclude other cautes of chest pain

*  Characteristics of chust pain
Conitricting discomior in the front of the.

ehet, meck, shosiers, e or seme

Routing investigation
Blood tests 10 rule—out conaitons
~Rcfiewed by rest or GTH within sbeost 5 exacerbating angina g anaemia
mimaes 12 lead ECG - changes consistest
with coronary disease
Pathalogical Q waves

Precipitsted by piniical exerlion

Associated symploms
Cardiovascular history Left bundle branch block
Cardiovascular risk factors Regional $T/T change

Clinical disgnasis driven mainly by the characteristics of chest pain

R T

Hon—anginal pain Atypical angina Typical angina
31 st 2 AN i

Adam Timmis, and Carl A Roobottom Heart 2017:1

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

Initially assess people for any of the following symptoms, which may indicate an
ACS:

than 15 minutes

particularly acombination of these

chest pain associated with haemodynamic instability

new onset chest pain, or abrupt deterioration in previously stable angina, with
recurrent chest pain occurring frequently and with little or no exertion, and with
episodes often lasting longer than 15 minutes.

Refer to Hospital if ACS suspected

pain in the chest and/or other areas (for example, the arms, back or jaw) lasting longer

chest pain associated with nausea and vomiting, marked sweating, breathlessness, or

Chest Pain
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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

Chest Pain

Primary Care
* Blood tests — U&E’s, eGFR, thyroid function
glucose, full blood count, ?troponin

* ECG
CxR

Secondary Care

Cardiac CT/Calcium
score
Exercise testing

CTPA
Cardiac MRI

Stress echo
Myocardial perf. scan

tests, liver function tests, fasting lipids, fasting

Coronary angio

Echo Genetic testing

History/Examination

Provisional Diagnosis

Refer or not to refer

.

Primary care

Elective referral

)
Direct to Hospital

ECG

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).
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T wave inversion

RBEB

LBBB

ST depression

Q waves




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

Chinscal Assessment

2010 NICE 2016 NICE Guideline
Update

Mon-snginal pain
= £CG rormal: o
cardian teitng
* £EG 5T/T changes
or @ waves: ETCA

[ |
Typical o atypicad sngine: colculase prebabliry of |
coronary arery disease

| Typieal or atypical angina: reter directby for
agnea T imaging
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DIAGNOSTIC TESTING 2010 DIAGNOSTIC TESTING 2016
None  Calthum Fumetionsl  Invasive * B4-alien for sbove] CTEA for all patients

* Puncricnal imaging I CTEA & non-disgnoutic o«

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

Cardiac CT - 2 Tests

CT Calcium Scoring CT Coronary Angiogram
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CT Calcium Scoring

Easy quick procedure
(<15 min)

No intravenous contrast

Cardiac CT - 2 Tests

CT Coronary Angiogram

Short out-patient
procedure (15-60 min)

Non-invasive, only iv

contrast

HR < 65 bpm (Beta-
blockers)

No heart rate control
Radiation dose <1 mSv

Rapid interpretation &

reporting Radiation dose 0.5-4 mSv

Degree of Calcium correlates

Calcium in coronary arteries
with atheroma burden

represents atherosclerosis

What is coronary calcification ?

Regien ~Agatston Volume

Coronary calcification in Asymptomatic

MESA (Multiethnic Study of Atherosclerosis)
sponsored prospective study
6,814 Asymptomatic pts: 3.5 year follow-up

CAC score No. at risk Hazard Ratio (95% P-value
an

o 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

W A4 4543 SUSY S5 E0GE 6563 Te

Age

Detrano RC et al. N Engl J Med 2008;358:1336-5.
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Comparative Effective Dose of
Radiological Investigations

Limitations of CT

Rapid (>80 bpm) and irreqgular HR PA/Lateral CXR 0.04-0.06 mSv
High calcium scores (>800-1000) Head CT 1-2 mSv
Stents Chest CT 5-7 mSv
Contrast requirements (careful in CKD) Abd/Pelvis CT 8-11 mSv
Small vessels (<1.5 mm) and collaterals Diagnostic Cor. Angiogram 2-5mSv
Obese and uncooperative patients CTCA/cardiac CT 0.5-4 MSv
RADIATION EXPOSURE

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

RADIATION EXPOSURE

Table 2. Estimated Risks of Fatal Malignancy or Death
Resulting From Radiation Expasure and the Litetime Ddds of
Dying as a Result of Selected Activil of Everyday Life

Radistion in Cardisc Inaging

= 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

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

Anatomic versus functional testing Anatomical testing

Coronary angiography

Anatomical testing Functional testing 5

+ CTCA * Exercise tolerance testing

+ Coronary angiogram * Dobutamine/exercise
stress echocardiogram

* Myocardial perfusion scan
* SPECT scan
* Perfusion cardiac MRI

. CT-FFR

* FFR/iFR (invasive)
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Functional testing Exercise ECG o T QA%
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Uncontrolled severe HTN

NICE Guidelines Stable Angina 2010
@_ES_C B ESC GUIDELINES
A oo 2

Key priorities for implementation:
stable chest pain

2019 ESC Guidelines for the diagnosis and

Use clinical assessment, S management of chronic coronary syndromes

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 exciude
stable angina for people
without known CAD.

; Chest Pain
Stress Echocardiogram Normal

YN 0
~RAR

Tc-99m sestamibi used most frequently . 3 ( (
\

Myocardial perfusion assessed:
< Immediately after stress

-
= exercise, adenosine, dipyridamole \ ( ‘ 0
|-
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Perfusion cardiac MRI scan Comparison of different Screening tests

Table 12 Ch istics of tests © y used to
diagnose the presence of coronary artery disease

Diagnosis of CAD
Senicreiry (%) Specificiy (%)

Exercise ECG» """ 45-50 8550
Exercise stres echocsediography™ | 90-85 80-88
Exercise stress SPECT™™ 73-51 83-47
Dickestamine wress echocardiography™ | 79-81 81-84
Deobutamine stress MR 79-88 -9
Vasodilator sress echocardiography™ | 7279 155
Vasodilator sress SPECT™ ™ 90-91 75-84
Vasadilasor yiress MRIY™ 67-94 61-85
Coronary CTA-= = -9 B4-81
Vasodilator stress PET™ ™ = 81-97 451

ESC 2013
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accurate up to 0.01°C

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
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T Ford, Colin Berry. Heart 2020;106

T Ford etal. JACC 201
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Cardiac CT

Conclusion:

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

Tours ey
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Lister Hosphtal Rapid Access Chest Paln Clinke
Summary of clnic attesdance

Date of Clinic 2373
| Parient Details

Presenting Sym

treat sted
when stressed. No
Daught

Blood Results

[PaE

y History

ticns
Diagosis | Aty pical chest pain
Risk Factory Prediction of CHD in & patient presenting with non acute chest

3: atypical ep

HD (ACC/AHA

1 CHD (Duke) 2

| Change of medication
Management Plan

! discussed Leaflets given
Fallow up

eext 4489
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Coronary artery bypass surgery x 3 grafts
LIMA to CX

RIMA to LAD

SVG to RCA

7 montbhs later Left ventricular function;
severely — moderately impaired.
Asymptomatic.

| reviowed Mr Howard today in the Heart Function Clinic. He tolls me he has been fealing very well
lately. He is able to do many things thal he was unabla o complale last September such as climbing
hills and running upstairs. Ovarall he Teals thal thare ara few restrictions from his health at

present. He is still aware of his limitations and his wife is also very careful to avoid him during too
much heavy work but | have reassured him today that he is making an excellent recovery and that his
achocardiogram confirms a considerable improvement in his left ventricular function

Case 3A

I recently revi Mr Walcott in the Rapid Access Chest Pain Clinic with non-cardiac sounding chest
pain but in view of the ongoing symptoms and his anxiety | decided 1o investigate further with CT
gram. The CT coronary angiogram shows no signilicant coronary artery disease, On

the nan- cardlac finding it shows multiple lucent lesions in the ribs, left scapula and sternum several of
which have broken through the cortex and ¢ quently highly suspicious of multiple or
myeloma there is also a focal area of pleural thickening on the left but this has not been completely
covered.

Pasl Medical History:
Reflux
2 Anaemia

53 Male

Medication: Aspirin 75mg od.
Family History: Father died from Mi age 48

Thank you for referring Mr Walcott to the Rapid Access Chest Pain Clinic, Approximately two months
ago he experienced lefl-sided chest heaviness at rest a couple of days later he was involved in side
on car collsion since then he has experienced a constant lefi-sided chest heaviness radiating 1o the
beft shoulder b and left arm. Pain is exacerbated on upper body movement and exertion. Area is
tender 1o palpate and reproduces the same pain. He also experiences tingling in his left hand and
arm. He stabes the pain can octuf on exercise and is associated with shortness of breath,

| discussed with Mr Walcoll the symploms he describes are non-cardiac and are more likely
musculoskeletal but he remains very concemed that this is his heart as he cannot play foottall without
experiencing the symptoms.

On examination ECG shows sinus rhythm at 83 beats per minule. Blood pressure 127/62. He has
normal heart sounds.

Blood Results: Hb 127, cholesterol 3, HDL 0.91, LDL 1.72, triglycerides 0.82, albumin 31, bilinubin
5, alkaline phosphatase 1, ALT 42.

| have given him a blood form to have up-to-date USES today. In view of his ongoing symploms and s
amdety regarding the pain | have requested a CT coronary angiogram for completeness.

| have discharged from any further cardiclogy follow-up,

Yours sincerely,




Blood Results: HB 160, sodium 135, potassium 4.3. urea 4.5, creatining 77, eGFR greater than 50,
cholestercd 6.6. HDL 1.20, LDL 505, tnghycendes 0.78.

Past Madical History: Current smoker

Family History: Father had a heart atiack at 47
Current Medications: Aspirin 74 mg od and GTN spray

Thank you for referring this young 35-year-cid man to Rapid Acoess Chest Pain Clinic. Mart siates 2+
3 weaks ago when walking 1o work he had Ehree separate cccasions where he noted he had pain in
s epiGRSITc aren rockating Into his atdcmen and felt breathiess. This pain lasted o few minules but
was associsted with an ache in both amns. The main thing he felt was he had to stop walking
becauss ho was mare out of breath than he expected. Hawever over the as! week theso symptoms
have completely rescived. He enjoys metal detecting and can be on his fee! for & hours at the time
digging LD his what he finds and he i unable to reprocuce any symetoms o all

He also feels lios his bowel habits have changed. i can take 2 or 3 doys batween maticns and feals
that certain faods are ghing him more indigestion symptoms. He did try the GTN cnce which had no
stoct on his symptoms.

©On examination: blocd pressure 13&/88 mmiHg, heart sounds ane nomal. ECG is sinus rhythm rate
of 45 buats par minute with nc Ischaemic changes

| have spoken to Dr Ghuran regarding this man's symptoms. He i very young and has some atypical
slernents to his pain however thess symploms were on exerion. He feels he should be risk siratified
with the treadmill test and commenced on Atorvastatin 20 mg cnce daily for his cholosteral profile and
Lanscprazcie 30 mg once daily 10 see If this ateviates symptams further. Or Ghuran wl then review
him i chnic to see If any Rirther investigations are warranied, Mark is happy with this plan | nave
reassured him he should go back 1o the Gym and start deing some further exercise. He has been
discharged from any Nurse-Led Clinic

ours sincersty.

At rest

Peak Exercise

Case 5A
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Case 4

REST: SINUS RHYTHM WITH T WAVE FLATTENED IN LEAD III, HR 74 BPM. BP 141/85MMHG.

EXERCISE: FULL BRUCE PROTOCOL.

PATIENT EXERCISED FOR 13:29 WINUTES, ACHIEVING B5% OF MAXIMUM HR.

TEST STOPPED AT PATIENT REQUEST DUE TO FATIGUE.

N0 CHEST PAIN. ON THE 2ND STAGE OF EXERCISE T WAVE STARTED TO INVERT AND ST STARTED TO
DEFRESS AS AN HORIZONTAL/SQUARE SHAFE IN LEADS IT,IIT AND AVF AND REMAINED IRVERTED
THROUGHOUT THE TEST AND REACHING MAKIMUM OF 1,5/2 MM OF ST DEPRESSION OX THESE LEADS. BY
THE END OF THE 3RD STAGE ST STARTED TO DEPRESS ASWELL ON LEADS V4-V6 REACHING ITS MANIMUM
OF 2MM ON LEAD V5 (INFERO-LATERAL CHANGED). IT WAS ALSO NOTED AN APARENT DISCRET ST
ELEVATION OF @,5MM ON LEAD AVR.

RO EXERCISE INDUCED ARRYTHMIAS. N0 VE'S OR SVE'S SEEN.

NO AV OR IV CONDUCTION ABNORMALITIES.

NORMAL T AND (4

RECOVERY: ECG CAME BACK TO BASELINE.

EMAILED DR. GHURAN ABOUT IT.

rotacal : Lister Bruce Test Type : Treadaill
fxercise Time : 13:29 Stopping Reason Fntlguz
WTUA Result
pax HR ¢ 167 (Stage § 01:28) Max. BP
f of Predicted : B5 % of 185 Max. Exercise s
‘eak RPP : 298 Max. ST Depression : 3.2 ma in II1 (Stage 5 ©0:12)
[rpressions %

54 year old female

I reviewed this lady in the Chest Pain Clinic. She_gives a history of 3-4 months of chest tightness in
her left upper chest sometimes in her left upper arm and jaw. There were no particular precipitating
or relieving factors and she tells me she has ostecarthritis in her neck, She has also had a couple of
episodes of pain around the xiphisternum but | note that she takes Naproxen regularly with
Omeprazele for her ostecarthritis pain in her neck.

She has previously had three ablations for accessory pathways, her ECG curmrently shows a right
bundle-branch_block,

She is an ex-smoker of two manths ago, she is known fo be h fipid. ic with a total cholesteral of
6.3 with a ratio of 4 and a Qrisk of 2.9%. Her father had nmnnary armry bypass graft in his 70s.

She is clearly concerned that her chest pain may be related to coronary disease although | have
reassured her that | think this is entirely unlikely. In view of her clear concermn | am organising for her
te have a CT coronary angicgram and will write to you with the resulis of this

I have not made any further arrangemenis to see her o be seen in this clinic,

Yours sincerel Ca score 37 Agatston units, mild plaque
| v in the right coronary artery.

Senlor Cardiac Specialist Nurse Primary prevention

10



o1 Climee 07129017 Rderved T1T1I011 Far the stiention

sesalved now ssopped aspirin
tightness on exertion |

‘otassium 4.3 Urea 3.8 Creat 89
PClaged 63

s derecned

Blood Pressure 12554 Pulse 69
Exercise Tolerance Test

ECG 80bpm
Result of exercise teat 13 mineees

Max HR 191 109% of predicted
Max BP 156108

METS 17.2 .
chest pain befiore cxercine did ot get worse, No xignifs
S | ST changes e
Disgnasi pa ged 8 good work load o
i ECG changes. Py
| | Gburan we fiel the way forwan isa CT cornnary angiogrm. |
Risk Factors i “HD ima i mon-stule chel

pain
Chest pain categorised as- Non-angina
{ D (ACCAHA

v angiogram resul

Case 4A

4x14mm Biomatrix stent

Case 5

Dear Adie

Thank you very much for refering this lady with a history of exertional chest tightness, | understand she is now

under your care with a family history of hypercholesterolaemia with a baseline cholesterol of 8.9 mmaoll and an

LDL compenent of 7.6 mmoll. Her mother had a myocardial infasction at age 66. In view of her risk factors |
listed her diractly ronar and | will write 1o et you know the results

Thanks very much for your referral and should you have any queries please do nol hesitale to contact me

Yours sincerely,

Dr Azad Ghuran MB ChB, MRCP, MD
Consultant Cardiologist
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Calcium score = 0

70% stenosis in the
proximal LAD

Case 5 66 year old female

Diear Dr Ghuran

1 hyg ’ ia — baseline chol DlL-choles
of premature cardiovascular disease (mother had M1 nged G6)
Chest pain on exertion
Previous intolerance to Simvastatin 20 mg - abnormal LFT's

I would be grateful if you would review this lady who has familial hypercholestorolemin
Family history of premature cardiovascular discase (her mother passed away of an Ml aged €

some time however ahe is now more aware of her symptoms. The pain does not radiate
experiences this more on exertion. In light of her family history and longstanding
hypercholesteralemin which only received treatment in the last 2 years [ would be grateful for your
expert review,
Best wishes, Oct. 2013. TC = 4.7mmo/l, HDL 1.17mmol/l, LDL 3
Yours sincerely mmol/l, TC:HDL raio 4, TGL 1.09
ru_,\_ Rosuvastatin-5 —» 10mg
\ =
sl
oen MBChB MMed FRCPath FC ) | i
Consultant Chemical
sultant - Cambridee University Hospitals
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Diagnoses:
1 H:

70 year old female

Medication: A0

e 5§ mg od, Ramiprl 10 mg od

Familly History: Fasher died b

Blood results Normal FBCAUSE/LFT'S, Cholesternol 3.2 HDL 1.45 LD 127 Tri 1.05
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3 cm papillary lesion adjacent
and lateral to the left ureteric
orifice.

Transurethral resection of a
bladder tumour

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

The procedure was carried out using a right transradial approach. The LAD and circumflex arteries
had to be separately inubated. There was mild diffuse atheroma throughout the left anterior
descending arery with no significant disease. There is mild atheroma in the circumflex artery -h
was a dominant vessel and was unobstructed. The right coranary arery was a moderate sized vessel
and essentially non-dominant. She has good left ventricular systolic function and no gradient across
the aortic valve,

This lady gives a good history of exertional chest tightiness relived with rest although she has no
significant flow limiting lesions in her coronary anatomy. | do wonder whether she may have
microvascular angina. | will refer her to have a cardiac MRI scan. | will also arrange 1o review her in
clinic. | would suggest she continues on her current medication.

Global subendocardial stress induced
perfusion defect consistent with
microvascular dysfunction

Assessment of Chest Pain

Azad Ghuran MB ChB (Edin), MRCP, MD (Edin), FESC
Consultant Cardiologist

www.hertslondoncardiology.co.uk
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