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What to do when the
nurses call to tell you
that “so and so” is
complaining of chest
pain.



What is chest pain?

« Pain in the anterior
thorax, from xiphoid to
suprasternal notch and
between the r|ght and Chest pain associated
left midaxillary lines. with heart attack

 Pain can be referred so
adjacent areas are
included

« Character is variable —
tightness, pressure,
stabbing, aching,
burning, etc.




Differential Diagnosis: What could it be?




What information is available?

History

Physical Exam
Laboratory Tests
Imaging Tests

— If at any time you are concerned of a life threatening cause of
chest pain, the proper treatment should be initiated

— Low risk interventions have a lower threshold



Go see the patient
and
write a note In the chart



Why Is the patient
admitted to the
hospital?

This Is why sign outs are so very
iImportant to effective cross cover.

Helps to focus on helping that individual
patient.



 Talk to the patient

 Examination of the
patient



Chest pain history

« Demographics:
— Age, sex
* Chest Pain:

— Onset, Duration

— Exacerbating and
Relieving factors
« EXercise, position

— Character
— Location
— Radiation

Previous chest pain
episodes

Associated symptoms

Cardiac risk factors and
clotting risk factors

Past medical history
Previous testing



« General Appearance

 Vital Signs
— At the time of your exam and the trend
— BP In both arms
— Pulses in all extremities

 Focused Cardiovascular Exam

— Assessing for Heart Failure
* Neck Veins
« S3/54
 Murmurs (new MR murmur)
* Lung exam for pulmonary edema (rales)
* Friction Rub



Physical Exam

Vital signs

— Pulse

— Temp

— Blood Pressure

— Respiratory Rate
— Oxygen Saturation

Overall patient appearance
Neck Veins (JVD)

Cardiac auscultation
— Murmur, extra heart sounds

Lung Auscultation

— Infiltrates, lung volumes,
effusion, wheezing

Leg swelling

Chest wall or abdominal
tenderness



Laboratory Tests

* General Tests: Myocardial Ischemia

— Panel 7 — Markers of cell injury:
« Creatine creatine kinase,
* Electrolytes troponin, and creatine
— Complete Blood kinase-MB
Count (CBC) - Heart Failure:
* Anemia, elevated : :
WBC — B-type natriuretic

— Arterial blood gas peptide (BNP) _
(ABG) Pulmonary embolism

« Ability to oxygenate — D-dimer
» Acid-base status



Imaging Tests

Electrocardiogram (ECG)
Chest x-ray

Chest CT with or without contrast
— PE protocol

— Dissection CT angiogram

— Coronary CT angiogram

Radionuclide Perfusion Stress Test
— EXxercise, persantine, dobutamine

Coronary catheterization
Magnetic resonance imaging/angiography (MRI/MRA)
Echocardiography



Differential Diagnosis of
Chest Pain

* Non Cardiac

e Cardiac
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TOG TOL EEM CITOUAXQUVOVTAS TO EVOL AT TO GAAO (2XHMA 12).

IXHMA 12. H “yAwooa Tou owuatog” we Léoo meptypagns tou otnbayxikou novou: Me
gvav an’ ToUg TPEIS QUTOUS TPOMOUS XPNOUYIOMOLOUV 0L ApPWOTOL TA XEPLA TOUS YIa
va reptypayouy Tov novo nou voiwBouv (amo tov Edmonstone 1995, tporonowmué-
Vo) .



Life-Threatening Causes

Pulmonary embolus

Tension pneumothorax
Pericarditis/cardiac tamponade
Esophageal rupture

Aortic dissection

Acute myocardial infarction



Chest Pain That Can Kill

* Acute Coronary Syndromes
Pulmonary Embolism
 Aortic Dissection

« Esophageal Rupture
Pneumothorax

Pneumonia

Various others: Pulmonary HTN, Myocarditis,
Tamponade



Approach to Chest Pain

INITIAL GOAL in ED is to identify
life threats

— MlI, PE, aortic dissection

Remember ABCs always first



ANGINA

Pain

Pressure

Vice like squeezing

“elephant sitting on my chest’
Indigestion/heart burn



ZXHMA 13. EVOEIKTIKI) ouxvotnTa evio-
ILonG ToU Novou Tou euppayua-
TOC TOU HUoKapdiou ue Baon na-
Aatdtepn ZrkavoivaPikny HEAETN
(Sowe U, Acta Med Scand 1971,

19:79).
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Usual distribution of pain with Less common sites of pain
myocardial ischemia with myocardial ischemia

Jaw

Epigastrium Back

FIGURE 3-2. Pain patterns with myocardial ischemia. The usual distribution is referral to all or part of the
ternal resion. the left side of the chest, and the neck and down the ulnar side of the left forearm and

- oy



33%  29% 7% 2%

D

ZXHMA 14. Zuxvotnta aktvoBoAiag Tou mévou Tou EUPPAYLATOG, OUNPWYVa LE TNV (Bla

HeAET (2XHMA 13). ZTo undowmo noooatd (29%) dev unnpxe aktvoBoAia Tou noé-
vou.



Canadian Cardiovascular
Soclety Classification of

Ina
Class Act|V|t9 Provoking
Limitation
| Prolonged Exertion none
l Walking >2 Blocks slight
1l Walking <2 Blocks marked

1V Minimal/Rest severe



CAD Risk Factors




Important CAD Risk Factors

Smoking

High Cholesterol

High Blood Pressure
Diabetes

Family History of CAD




New, acute, often'ongoing pain

Isithere evidence for circllatoryicollapse

orrespiratorylinsufficiency?

¢ Yes

Emergent treatment

No

Focused history and physical lexamination (See"DifferentialDiagnosis)
completediwithin'5 miniof presentation

! y

:

Cause Potential Possible Predominantly Definitely gastrointestinal
uncertain acute cardiac  aortic dissection pleuritic pain or musculoskeletal

- ! : 0 3
Urgent Check all pulses;

Consider upper gastrointestinal
endoscopy, esophageal manometry,

electrocardiogram urgent

electrocardiogram

See Figure 7-3
Chec

radiograph

Detailed Musculoskeletal
pulmonary. examination

examination

or other testing as needed, usually
notemergently, and begin
appropriate therapy;

Chest
radiograph

Consider transesophageal

If suspected pulmonary embolus,
consider lung scan, peripheral venous
study, or pulmonary angiogram

echocardiogram, magnetic
resonance imaging, computed
tomography, or aortography.

Goldman and Braunwald p 92



Acute Coronary Syndrome

The Spectrum of Myocardial Ischemia

Stable Unstable Non-Q Q wave

Angina Angina Wave M| Ml
Asymptomatic Micro-infarction Sudden Death
Silent
Ischemia ST Elevation Ml

Cannon p5



Myocardial Ischemia

Ischemiais a continuum Myocardial
NECrosis

Myocardial

Ischemia ST-Elevation MI
Thrombus

restricting blood

e Unstable Angina/Non-ST

Narrowed Elevation MI

vessel _
Stable Angina

Asymptomatic CAD



What Types of Atherothrombotic

Lesions Cause MI?

Stable Unstable

Platelets

Lipid-Rich
— Core —
Thick Inflammatory Thin
Fibrous Cap Cells Fibrous Cap

MI = myocardial infarction.
Adapted with permission from Falk E, et al. Circulation. 1995;92:657-671.



Acute Coronary Syndrome

Site of plaque rupture







Myocardial infarction

coronary
thrombosis




Acute myocardial ischemia

« History:

Sudden sub-sternal crushing chest
pain with radiation to the left arm/jaw

Worse with exercise (history of
worsening)

Associated with shortness of breath,
profuse sweating, and
nausea/vomiting

Cardiac risk factors: high blood
pressure, diabetes, high cholesterol,
family history, tobacco use, and
cocaine use

Past history of CAD/MI

Learn the

Heart attack warnégg signs

f Chest prassure,
N/ T squeezing, or pain

T

Nausea, swealing,
or beeding taint

Rilcr Act Fast! Call 9-1-1



Acute myocardial ischemia

 Exam:
— New murmur, heart sounds, elevated neck veins
— Very limited utility
« Testing
— ECG Changes
— Elevated cardiac markers

— Positive stress test, cardiac cath, coronary CT
angiogram



Acute myocardial ischemia

Normal ECG

« ECG Changes 421/\_
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New. acute; often ongoing pain of potential
cardiac cause, or ofiuncertain cause

Electrocardiogram

y v Y Y

Changes suggest Changes suggest Abnormalities but not Normal
acute Q-wave Ml ischemia diagnostic of myocardial
ischemia

\

Urgent reperfusion
unless contraindicated

Treat as presumed Consider nitroglycerin and an
unstable angina observation period to exclude

(see Chap. 20) acute coronary ischemia syndromes

See Chapter 19 for treatment
of presumed acute MI

Consider further cardiac testing
to aid in diagnosis when patient
is stable (see Chap. 18)

If positive, treat
as cardiac

If negative, consider musculoskeletal
or gastrointestinal evaluation
(see Fig. 7—2)

Goldman and Braunwald p 93



What Should You Do?

* Labs to be ordered
— CK with MB
— Troponin
- CBC
— PT/PTT within that admission
— BMP and LFT if not known in last 24 hours
— Fasting Lipid panel with AM labs
— Chest X-Ray



Troponin

myasin-binding site axposed
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x Upper limit of normal
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Braunwald 1202



Myocardial Ischemia

Plaque Rupture

TroponinT

Microvascular
Obstruction

x Upper limit of normal

>~ Troponin |

~
-.---------....

40 60 80 100 120 140
Hours from onset of infarction

160




TABLE 37-2 MOLECULAR MARKERS USED OR PROPOSED FOR USE IN THE DIAGNOSIS OF ACUTE MYOCARDIAL INFARCTION

RANGE OF TIMES TO"  MEAN TIME TO PEAK
INITIAL ELEVATION ELEVATIONS TIME TO RETURN TO MOST COMMON SAMPLING

MARKER MW (D) (h) (NONTHROMBOLYSIS)  NORMAL RANGE  SCHEDULE

hFABP 14,000-15,000 1.5 5-10 h 24 h On presentation, then 4 h later
Myoglobin 17,800 1-4 6-7 h 24 h Frequent; 1-2 h after CP
MLC 19,000-27,000 6-12 2-4 d 6-12 d Once at least 12 h after CP
¢Tnl 23,500 3-12 24 h 5-10 d Once at least 12 h after CP
¢InT 33,000 3-12 12 h-2 d 5-14 d Once at least 12 h after CP
MB-CK 86,000 3-12 24 h 48-72 h Every 12 h X 3*

MM-CK tissue isoform 86,000 1-6 12 h 38 h 60-90 min after CP

MB-CK tissue isoform 86,000 2-6 18 h Unknown 60-90 min after CP
Enolase 90,000 6-10 24 h 48 h Every 12 h X 3

LD 135,000 10 24-48 h 10-14 d Once at least 24 h after CP
MHC 400,000 48 5-6 d 14 d Once at least =2 d after CP

hFABP = heart fatty acid binding proteins; MLC = myosin light chain; ¢Tnl = cardiac troponin I; ¢TnT = cardiac troponin T; MB-CK = MB isoenzyme of
creatine Kinase (CK); MM-CK = MM isoenzyme of CK; LD = lactate dehydrogenase; MHC = myosin heavy chain; CP = chest pain,

* Increased sensitivity can be achieved with sampling every 6 or 8 h.

Modified from Adams, J., IIl, Abendschein, D., and Jaffe, A.: Biochemical markers of myocardial injury. Is MB creatine kinase the choice for the 1990s?
Circulation 88:750, 1993. Copyright 1993 American Heart Association.

Braunwald 1202



Imaging — Stress Test

* |dentifies changes in perfusion using a
radioactive tracer at rest and during
exercise
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Imaging — CT Coronary Angiogram

« Timed administration of contrast dye to look at
coronaries




Imaging — Cardiac Catheterization

Catheter

— Higher risk
— Patient must be admitted

into the hospital T ‘
— Can view degree of i ,
blockage and intervene \ /p.‘

GUIDANT & medmovie. com 2002




Myocardial ischemia: Treatment

http://www.mayoclinic.com/health/coronary-angioplasty/MM00048



http://www.mayoclinic.com/health/coronary-angioplasty/MM00048
http://www.mayoclinic.com/health/coronary-angioplasty/MM00048
http://www.mayoclinic.com/health/coronary-angioplasty/MM00048
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Pulmonary Embolism

Pathway of
Pulmonary

Clot in the arteries leading to the Embolism
lungs l

Usually forms in the venous
system in legs or pelvis

Approximately 500,000 patients
are diagnosed with PE annually
In the US, resulting in 200,000
deaths

Estimated that half of all patients
with PE remain undiagnosed

Without treatment, 30% mortality
rate; with proper treatment,
mortality decreases to 2-8%




' Pulmonary Embolism

. Embolism travels up
Area of infarct through inferior vena
(tissue damage) cava 1o heart and lungs.

ts reserved.


javascript:cnnVideo('browse','/mostwatched');

Pulmonary Embolus Risk
Factors

« Hypercoaguability
» Malignancy, pregnancy, estrogen use, factor V
Leiden, protein C/S deficiency

* Venous stasis

» Bedrest > 48 hours, recent hospitalization,
long distance travel

* Venous injury
» Recent trauma or surgery

fl | UNC

SCHOOL OF MEDICINE




Pulmonary Embolism

History: Pleuritic chest pain (pain is worse when
taking a deep breath), sudden onset, difficulty
breathing, history of stasis, past clots, or leg
swelling/pain

Exam: wheezing in the lung, rapid heart rate, low
blood pressure, usually normal oxygen saturation, leg
swelling (unilateral often)

Test: D-dimer, V/Q scan, chest CT

Treatment: anti-coagulatlon (“blood thlnners”)
consider thrombolytics (“clot-busters™) or surgical
removable if severe



PE Diagnosis

 D-dimer
— Very sensitive in low to moderate probability
— Not sensitive enough for high probability
— Not specific (Lots of false positives)
« Spiral CT
— Current gold standard
— Quick and available
— Caution if impaired creatinine clearance
« V/Q
— Many studies will be “Indeterminate”



Pulmonary Embolism



http://www.wkrn.com/nashville/news/tn-man-survives-massive-blood-clot

Tension Pneumothorax

Occurs when air can get into chest
but can’t get out

Collapsed
lung

Collapses lung and puts pressure on
vessels/heart leading rapidly to
dangerously low blood pressure

Clinical Diagnosis: sudden onset of
shortness of breath, low blood
pressure, and rapid heart rate;
absent breath sounds over affected
hemithorax; seen in young and old

Treatment: immediate needle
thoracostomy to relieve pressure
followed by chest tube



Tension Pneumothorax




Needle Decompression

Midclavicular line

Second
intercostal
space

Tension
pneumothorax

Collapsed
lung

Needle

Catheter

2nd intercostal
space f-—._.*_

=1
p—

Neurovascular
bundle

‘ M

Pleural

space

Lung

W

Source: Reichrman EF, Siman RR: Fmergency Madicine Frocaduras:
http:/fwww, accessemergencymedicine.com.

Copyright ©@2004 Eric F. Reichrman, PhD, MD and Robert R, Siman, MD.
all rights reserved. Reproduced with permission.

| Pleural

space
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I'l.'1|1:laxlllar5.r line
Incision

Source: Reichrman EF, Simon RR: Emergency Medicine Froceduras)
http:/fwww. accessemergencymedicine, corm.

Copyright @2004 Eric F. Reichran, PRD, MD and Robert R, Simaon, MO,
All vights reserved, Reproduced with permissian,



Pericarditis with tamponade

Pericarditis is an infection of the tissues surrounding
the heart

Inflammation causes build-up of fluid in the closed
space around the heart

History: hours to days of sharp chest pain, often
positional (better when leaning forward), shortness of
breath

Exam: rapid heart rate, low blood pressure, friction
rub

Tests: Diffuse ECG ST segment elevation, chest x-
ray, echocardiography, chest CT

Treatment: treat underlying cause, NSAIDS, drain
fluid with pericardiocentesis



Pericarditis
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Tamponade

Cardiac Tamponade

A build-up of blood or other
= fluid in the pericardial sac
puts pressure on the heart,
which may prevent it from
pumping effectively.

Fluid build-up
within pericardial
sac



http://www.rjmatthewsmd.com/movies/e1v1.avi

Esophageal rupture

Tear through the wall of the esophagus, allowing Gl
contents to leak into the mediastinum; usually occurs
after significant vomiting or caustic ingestion

Older individual with known gastrointestinal
problems.

History: Often recent violent emesis, foreign body,
caustic ingestion, blunt trauma, alcoholism,
esophageal disease; acute onset of localized pain

Exam: subcutaneous air (air in the soft tissue
beneath the skin), decreased lung sounds

Tests: Chest x-ray, contrast esophagram, chest CT
Treatment: immediate antibiotics and surgery
90% mortality If not treated within 24 hours



Esophageal Rupture



http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/med/images/Large/672esophagealperforation1.jpg&template=izoom2

Aortic Dissection

 Blood violates aortic
Intimal and

___— Biood flow
Lo Outer o
adventitial layers e~ | — Tearin .
] Middle ¢
 False lumen is ayer

Inner

created ayor = |

* Dissection may
extend proximally,
distally, or in both
directions

- Dissaction
--'-'-F'-F




Aortic Dissection

1 per 100,000 population with a
mortality rate exceeding 90% if
misdiagnosed

Large arteries have three layers
— |f a tear occurs in the inner vessel

Tear in aortic wall

Aortic
dissection

wall, blood can track between the m“d‘"g
layers |
— Artery can rupture and dissection E R o conding

can progress

— Decreased perfusion and
massive bleeding

Location determines severity



Anatomy and Classification of Aortic Dissection

False lumen
m'\.

True lumen —

Intimal tears <=

DeBakey 1

o,

Stanford A B



Aortic Dissection

 Bimodal distribution

» Young: Connective tissue (Marfan) or
pregnancy

» Older: Most commonly > 50 (mean age 63)
* Risk factors

» Male: 66% of patients
Hypertension: 72% of patients

» Connective tissue disease
+ 30% of Marfan’s patients get dissections

Cocaine Use
Syphilis

)

v

)

v

)

v

UG,

SCHOOL OF MEDICIN




Aortic Dissection

* Presentation (Difficult clinical diagnosis)
— 85% have chest or back pain
— “Ripping” or “tearing” in 50%
— Neurologic symptoms in 20%
— Hematuria
— Asymmetric pulses



Aortic Dissection

History: Ripping/tearing chest/back pain
radiating to the shoulder blade, may migrate,
middle aged, high blood pressure, arterial
disease

Physical: signs of blood loss (low BP, rapid
heart rate), high blood pressure, ischemia,
new murmur

Test: looking for markers, chest x-ray, and CT
angiogram

Treatment: Medical management or surgery,
depending on location and severity



Aortic Dissection Diagnosis

« CXR- Widened mediastinum, abnormal aortic
knob, pleural effusions

» Not sensitive (25% have wide mediastinums)

* Chest CT- Very sensitive and specific
» Quickly obtained
» Must think about kidney + contrast

* Angiography- Gold standard
» Most reliable anatomy of dissection

 Bedside US — evaluate aorta and look at
il | UNC heart to r/o tampanode.
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RETROSTERNAL
Myocardial ischemic pain
Pericardial pain
Esophageal pain

Aortic dissection
Mediastinal lesions
Pulmonary embolization

INTERSCAPULAR
Myocardial ischemic pain
Musculoskeletal pain
Gallbladder pain
Pancreatic pain

RIGHT LOWER ANTERIOR CHEST
Gallbladder pain

Distention of the liver
Subdiaphragmatic abscess
Pneumonia/pleurisy

Gastric or duodenal

penetrating ulcer

Pulmonary embolization

Acute myositis

Injuries

EPIGASTRIC

Myocardial ischemic pain
Pericardial pain
Esophageal pain
Duodenal/gastric pain
Pancreatic pain
Gallbladder pain
Distention of the liver
Diaphragmatic pleurisy
Pneumonia

SHOULDER

Myocardial ischemic pain
Pericarditis
Subdiaphragmatic abscess
Diaphragmatic pleurisy
Cervical spine disease
Acute musculoskeletal pain
Thoracic outlet syndrome

ARMS

Myocardial ischemic pain
Cervical/dorsal spine pain
Thoracic outlet syndrome

LEFT LOWER ANTERIOR CHEST
Intercostal neuralgia

Pulmonary embolization
Myositis

Pneumonia/pleurisy

Splenic infarction

Splenic flexure syndrome
Subdiaphragmatic abscess
Precordial catch syndrome
Injuries

FIGURE 3-3. Differential diagnosis of chest pain according to location where pain starts. Serious intratho-




