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Critical thinking for tomorrow's
clinicians Select a problem to evaluate

Each problem has an algorithm, possible differentials, and interactive flow to

Practice limiting differentials by exploring each problem’s explore

clinical reasoning flow. Review illness scripts to guide your

decisions. _ —
All Problems ‘ Signs & Symptoms ‘ ‘ Lab Abnormalities

Abdominal Pain >
Acid-Base Disorders >
Altered Mental Status >
Anemia >
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lliness Script

Acute Chest Syndrome % Emergent

I I I e Acute chest syndrome is a condition that affects patients with sickle cell disease and is defined as a new
n e S S C r I p S pulmonary infiltrate on chest film accompanied by fewver and a combination of respiratory symptoms such as

cough, tachypnea, and chest pain. It is a pneumonia-like illness and the second most frequent acute event

related to sickle cell disease. The etioclogy includes in situ thrombosis, emboli. infections, and hypoventilation.
Management involves supplemental oxygen, broad-spectrum antibiotics, incentive spirometry, bronchodilators,
and transfusions. It can range from mild to severe, potentially leading to multiorgan failure and death.
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PROBLEM OVERVIEW

Chest Pain, Acute
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Summary of approach ECG of non-ST-segment elevation ECG of ST-segment elevation
myocardial infarction (NSTEMI). myocardial infarction (STEMI).

There are 5 pivotal points in evaluati ain. @ E

Z 1. Rule out acutg ST-segment elevation myocardial infarction: I
a .. a. Time-cri it
EEEE Eﬁﬁg | EE"J ﬁyﬂﬁ_z FEﬁ E"Jﬁﬁ b. Indicates ongoing, complete blockage of a coronary artery, leading to rapid necrosis of heart

muscle tissue.

2. |dentify red flags suggesting high risk of cardiovascular etiologies:

a. Tearing pain that is worst at onset and radiates to back.
m b. Abnormal vital signs. \ _ ;
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S/ descending (LAD) artery.
HX 'R a2 o g. Focal neurclogic findings. @ E
h. Dynamic ECG changes.

3. ldentify clinical and radiographic clues of noncardiac etiologies (esophageal rupture, pneumonia,

acute chest syndrome, pneumothorax, herpes zoster).

Eﬁ |Z Eﬁ ’ﬁm* 4._ Risk-stratify for pulmenary embolism, acute coronary syndrome, and acute aortic dissection using

validated decision pathway or clinical decision rule.

%EE E gjﬁgiﬁﬁm $Fﬁ _;ﬂi_ g!/;;ﬁ 5. Consider possible nonemergent, nencardiac etiologies (diagnoses of exclusion).
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PROBLEM OVERVIEW

Chest Pain, Acute

sk Emergent & Must Not Miss DDx >
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£ Algorithm >

Summary of approach
There are 5 pivotal points in evaluating chest pain.

1. Rule out acute ST-segment elevation myocardial infarction:

a. Time-critical diagnosis.
b. Indicates ongoing, complete blockage of a coronary artery, leading to rapid necrosis of heart
muscle tissue.
2_ ldentify red flags suggesting high risk of cardiovascular etiologies:
a. Tearing pain that is worst at onset and radiates to back.
b. Abnormal vital signs.
c. Hypoxemia.
d. Unequal radial pulses/upper extremity blood pressures.
e. Diaphoresis.
f. Altered mental status.
g. Focal neurclogic findings.
h. Dynamic ECG changes.

3. ldentify clinical and radiographic clues of noncardiac eticlogies (esophageal rupture, pneumaonia,

acute chest syndrome, pneumothorax, herpes zoster).

4._ Risk-stratify for pulmonary embolism. acute coronary syndrome, and acute aortic dissection using

validated decision pathway or clinical decision rule.

5. Consider possible nonemergent, noncardiac etiologies (diagnoses of exclusion).

Begin Diagnostic Process

Related images

QRS

ST Depression
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ECG of non-5T-segment elevation
myocardial infarction (NSTEMI).

Aortic dissection.
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ST Besaion

ECG of ST-segment elevation
myocardial infarction (STEMI).

Coronary angiogram demonstrating
95% stenosis of the left anterior
descending (LAD) artery.
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PROBLEM EVOLUTION

Acute Chest Pain

Is the patient experiencing an ST-segment elevation

myocardial infarction (STEMI)?

-
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DID YOU CONSIDER...

M Red Flags

Key Medical History

+

Key Physical Exam

Do
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=] Key Diagnostics
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PIVOTAL QUESTION

Is the patient experiencing an 5T-segment elevation myocardial infarction (STEMI)?

A STEMI is an emergency because it indicates an ongoing, complete blockage of a coronary artery, leading to rapid myocardial necrosis.
Immediate restoration of coronary blood flow minimizes heart damage and reduces the risk of life-threatening complications, such as acute heart
failure or cardiac arrest.

DECISION RULE

+ ST-segment elevation myocardial infarction (STEMI) is diagnosed based on symptoms consistent with myocardial ischemia (ie, persistent

chest pain) and any of the following ECG findings:
General STEMI Criteria

ST elevation:

o =1mm in all leads except W2-V3

o =2 mm in V23 for men > age 40
o = 2.5 mm for men < age 40

» = 1.5 mm for women

Reciprocal changes: ST depression and/or T-wave inversion opposite the ST-elevation
+ Hyperacute T waves and pathological Q waves
+ MNew left bundle branch block (LBBB): Suggestive of STEMI in the appropriate clinical context

Left Main Coronary Artery Occlusion

+ 5T depression = 1mm in = B leads and ST elevation in aVR and/or W1
« High mortality risk: Immediate clinical correlation and intervention required

Isolated Posterior Myocardial Infarction (Ml)
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cardiovascular emergency?
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Cardiovascular Etiology

Does the history, physical exam, or chest
film suggest a noncardiac syndrome?
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Working DDx

Acute Chest Pain -

Is the patient experiencing an ST-segment elevation myocardial infarction
[STEMI)?

Not STEMI = Aortic Dissection »
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Do clinical features suggest another cardiovascular emergency?
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DID YOU CONSIDER... — Aortic
Regurgitation, >
i . Acute
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Hypertension,
present in /2% of
patients
Atherosclerosis,
present in 31% of
patients

Known aortic
aneurysm, present
in 1&6% of patients
Bicuspid aortic
valve

Infective
endocarditis

Aortic dissection
Aortic manipulation
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= Severe or worst ever
pain 90%

« Abrupt-onset pain 85%

» Ripping, tearing chest
pain 51%

« Back pain 47%

« Dyspnea

« Exertional angina

» Signs of heart failure
(eq, peripheral edema)

Pulse deficit

Blood pressure
differential > 20 mm Hg
between two arms
Diastolic murmur of acrtic
regurgitation

Focal neurologic deficits

Hypotension
Tachycardia

New early diastolic
murmur following 52

Crackles
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EXT STEPS

« Emergent cardiology consult for primary percutaneous coronary intervention (PCI).
« |f PClis not available on site:
« Make arrangements for immediate transfer to PCl-capable hospital.

« |f unable to provide percutaneous transluminal coronary angioplasty (or transfer), initiate medical

thrombolysis.
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Miles Taylor

Chief Complaint: The patient is a 39 year old, man with a chief complaint of chest pain.

MA/EE
(Em EERXERNY)

Subm §E El $I§ﬂ= inlock access to additional labs and exams, and to proceed with submitting
your | nal Diagnosis to access your Results and view a comprehensive diagnostic

report.




PRACTICE CASE
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Miles Taylor
g CC:The patient is a 39 year old, man with a chief complaint of chest pain.

i
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Case Details
Physical Investigation Working DDx Summary
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[J Thyroid

Patient: {RIF » BRMOBEEE -

Chest Examination
@ Auscultation

Student: BT HEFE i 5 EIE ? Results:

+ Breath Sounds: clear bilaterally, without wheezes, rhonchi or crackles

[ Inspection

Patient: 3878 - [ Palpation
Results:

+ Crepitus: no crepitus

Student: ERFEREESEBEHRHE? [ Percussion
Results:

+ Chest Sounds: no dullness or hyperresonance to percussion

Patient 258/ - O Breast Examination

Cardiac Examination

O Cardiac Maneuvers

Student: Tﬁﬁfﬁﬁﬁﬁﬁﬁmﬁ ? D Heart Auscultation
[ Inspection ] dh
E——— N mut% [Results] EESEBHELR
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Miles Taylor
g CC:The patient is a 39 year old, man with a chief complaint of chest pain. S A SN S S S OIEREEETTEITTETNES S S\
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Case Details
Physical Investigation Working DDx Summary

»

Student: 1RIF « BEIEFEFRERIIE ? og Working DDx

Acute Chest Syndrome

Patient: {RiF + RMOAZTE - w; Physical

General Appearance

General Appearance:
Student: [& 7l DSBS HEE ? Results:

= Overall Physical Condition: Well-developed, well-nourished, no apparent
distress

Patient: 387 - Chest Examination

Auscultation:
Raesults:
e 2 e i « Breath Sounds: clear bilaterally, without wheezes, rhonchi or crackles
Student: ERENEEEREIAE ?
Inspection:
Rasults:

- Symmetry: symmetric
Patient: 28NS - » Retractions: no retractions
Percussion:
Results:
=« Chest Sounds: no dullness or hyperresonance to percussion

Student: T SEXEEENRE ?

Cardiac Examination

Cardiac Maneuvers:

Patient R AXETSEEREMIE - Results:

= Sguat to Stand Maneuver: no change in murmur

« Passive Leg Elevation: no change in murmur

[yvpe Message
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Heart Auscultation:
Rasults:
= Haart Pata and Bhuthme ramnlar rata and rloddhm

Submit Differential
out | o
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Miles Taylor
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Patient: fRiF » BMOEEE -

Patient: 355 °

Patient: ZFFERE -

Patient R 5 XM SEEEMIE

Ivpe Message

Student: {R{F : AEHETEFRRRIE ?

Student: & 7 lDEF S i AEE ?

Student: ESENEEEEEHTAE?

Student: fFESEXEEENRE ?

g CC:The patient is a 39 year old, man with a chief complaint of chest pain.

=

Case Details

Physical Investigation

Wo. king DDx

M Acute Chest Syndrome

[ Aortic dissection

[0 Aortic Stenosis

[ Asthma

[0 cChronic obstructive pulmonary disease (COPD)
[0 Costochondritis

[ Esophageal Rupture (Boerhaave Syndrome)

[ Esophageal Spasm

[ Fibromyalgia

[0 Gastroesophageal Reflux Disease

[ Herpes Zoster

O Lung Abscess

[ Mastitis

O Myocarditis

[ Non-ST-Segment Elevation Myocardial Infarction (NSTE
[ Panic attack

[ Pericarditis

[ Pleurisy

[ Pneumonia
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Miles Taylor

9 CC:The patient is a 39 year old, man with a chief complaint of chest pain. Case Details

(i) Review new Labs & Exams and select your final diagnosis. x
Physical Investigation - NEW Working DDx Summary
Student: {T#F » BHEFEFREFIE ? a
[ Lungs

|:| Mesenteric Arteries

CT Scan /@Eﬁﬁlmglﬁ H -

Abdomen

Abdomen and pelvis E?%’ﬁ%ﬁ gﬁﬁﬂ

Brain

Patient: fRiF » RMOIBAEE -

Student: (& T EE =it HEIE ?

Chest
Results:

& 0O 00

Patient: 358 -

+ chest: None

P e Interpretation:
Student: ZFENEEEREHAHE? ° , - . -
Conclusion: The findings demonstrate no abnormalities or pathological
findings

Patient 2158/ - [J Lungs
[J Spine
) . Whole Body Low-Dose
Student: (15 8BRS B ? O Y

[0 Dopamine Transporter Scan

[0 Electromyography (EMG)

Patient: 5 X E14 SIEEEZMIE -

[0 Gallium Scan v
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Miles Taylor

Student: {RIF » AHEFEFERIE ?

Patient: {R1f » EMOAEE -

Student: B T HIEE =M A EE ?

Patient: 328 -

EREEARE ?

Student: EFEREE

Patient E5ENE

Student: IFASEXEEENRE ?

Patient EA X EHSEEREMIE -

lype Message
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- ? CC:The patient is a 39 year old, man with a chief complaint of chest pain.

=

Case Details

(i) Review new Labs & Exams and select your final diagnosis.

Physical Investigation - NEW Working DDx

Select final diagnosis. Choose from the options below, including oreviously submitted.

Prowinnshs

Non-5T-Segment Elevation Myocardial Infarction (N* 1M
submitted

(O Acute Chest Syndrome

(O Aortic dissection

(O Aortic Stenosis

(O Asthma

O Chronic obstructive pulmonary disease (COPD)
(O Costochondritis

O Esophageal Rupture (Boerhaave Syndrome)
(O Esophageal Spasm

(O Fibromyalgia

O Gastroesophageal Reflux Disease

(O Herpes Zoster

Summary

ik

G n=mep

(O Lung Abscess
(O Mastitis
(O Myocarditis

(O Panic attack

(O Pericarditis

R RARZER

AL

L 4

O Submit Final Diagnosis
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“1 Raj Singh
% CC: The patient is a 71 year old man with a chief complaint of chest pain.

‘ BRI S B TRk

\

Final Diagnosis - Acute Chest Syndrome

*Describe your reasoning:

Could you briefly explain the reasoning and process behind your diagnosis?

Positive D-Dimer

Relatively normal and healthy otherwise
Estrogen

CT angio showing embolism

*Confidence Level

Cror) G (e )

@ =mEokw
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Finalize and Get Report




Case - Working Differential Diagnosis

Comparing Differential Diagnosis

Past CBSES % Emergent A& Must Not Miss
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Patient Chief Complaint Submission Date Report
MNon-ST-Segment Elevation Myocardial Infarction (NSTEMI) 3¢

| The patient is a 82 year old woman with a L iew Repor s -
a’ Betsy Welch chief complaint of E{IEST. pain. 202618218 EF11:24 View Report » @ 0 Incorrect (Not Indicated in Expert DDx)

g . . () & Missed (Indicated in Expert DDx)
Final Diagnosis -

Type Il Myocardial Infarction *

LLL
T

Correct Diagnosis:

Unstable Angina (UA) 3k
The diagnosis for this case was &) Mechanical Low Back Pain

Your Diagnosis Myocarditis /A

The diagnosis you submitted was X) Cauda Equina Syndrome

Pulmonary Embolism (PE) 3¢
CASE FEEDBACK

Brief case synopsis Prinzmetal Angina

this is a 45 year old man with acute non-radiating low back pain with no '-’-mpm'ns, signs or ris

Aortic Dissection 3

~al complaints or

cally, he has no neuro

s of infection nor cancer history. His pain is not radiating and thus the

mechanical pain. Imaging is not indicated

Use of Pivotal Clues v Transcript

Focused Differential Diagnosis

e
o

Student Doctor R ERE R 23 ERRYNE?

Working Differential Diagnosis -

Patient =

Comparing Differential Diagnosis
Student Doctor SEE

The following table outlines your differential diagnosis for this case:

Patient

¥ Emergent A Must Not Miss 1) Mot included on your list

Appropriate Emergent/Must Not Miss

Student Doctor

@ Herniated Lumbar Disk Patient 3 BRREEOEE -
Student Doctor TEIE
(0] Lumbar Spinal Stenosis ) ' '

Patient 2]

m Mechanical Low Back Pain
Student Doctor BTEOSEEHERFFRE
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