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ECG: esperienza sul campo

Corso di Laurea A: Medicina e Chirurgia III
Corso di Laurea B: Medicina e Chirurgia III
Corso di Laurea F: Medicina e Chirurgia III

“durante le sessioni di APP del secondo semestre ¢ emeso
che la maggior parte degli studenti aveva difficolta nel
leggere un ECG e non aveva spesso un metodo di lettura™
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ECG: corso FE anno 2018

* Frontal Lecture: Lettura base dell’ECG 1n 8 STEPS: ongoing
formative assessment + homework

* Frontal Lecture: Identificazione delle “principali anomalie
dell’ECG (ST alterazioni, distrubi del ritmo, blocchi di branca)
Ongoing formative assessment

* Interpretazione di un ECG normale o anormale (eventuale
deviazione asse € blocco di branca) come prova di esame
(summative assessment)

* Risultati: un terzo degli studenti alla prova di esame non erano
in grado di refertare un ECG normale od anormale
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ECG: corso FE anno 2018

1. L’ecg ¢ utile per 1l core curriculum ed esiste
effettivamente un bisogno formativo? Come
lo percepiscono gli studenti? Il bisogno

? formativo ¢ solo per gli studenti? (e “no1
insegnanti”?)

® 2. Esiste un metodo standard di insegnamento?
(Ho sbagliato metodo?)

3. Esistono metodologie piu’ efficaci? (Sono
stata inefficace?)

4. Esistono metodi di Assessment standard?
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1. ECG: e utile?

1. ECG ¢ uno degli strumenti diagnostici piu’ utilizzati nella
pratica clinica'; basso costo, facile da eseguire, importante
per prendere delle decisioni cliniche (pensiamo alla
prevalenza della malattia coronarica ischemica)

2. Per tale motivo ¢ considerato un “learning outcome™
essenziale nel curriculum degli studenti ;

3. Lamaggior parte degli studenti non s1 sentono capaci di
interpretare un ECG e lo definiscono come uno skill difficile
da apprendere ¢ mantenere nel tempo?

I Viljoen CA et al, BMJ Open 2017, *Jablonover RS et al Am J Med 2004, 3 Jablonover
%
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1. ECG: e utile?

1. Lamaggior parte degli studi confrontano I’“ECG
interpretation skill” di cardiologi (residents € non) € non
cardiologi € misurano la proporzione delle corrette
diagnosi rispetto ad un panel di esperti (“gold standard”);

2. Gli studenti sono in grado di identificare dal 17% al 63%
di ECG alterati 1dentificati dal panel di esperti;

3. Le maggiori difficolta interpretative riguardano condizioni
“life threatening” come Blocchi AV completi e
Fibrillazione atriale

4. L’ interpretazione puo’ essere influenzata dalla storia
clinica particolarmente per 1 non cardiologi

Novotny T et al, J Electrocardiol 201, Salerno MS et al Ann Intern Med 2003
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1. ECG: e utile?

Table 3. Electrocardiogram Interpretation Studies without Outcomes Related to Interpretation Errors*

Study (Reference),
Year, Country

Brady et al. (26), 2001,
United States

Pope et al. (27), 2000,
United States

Hatala et al. (28),
1999, United States

Focus of Study

Interpretation of ECGs with
ST-segment elevation; ECG
criteria for thrombolytic
therapy in patients with
acute MI

ECG signs of myocardial
ischemia in patients with
cardiac symptoms discharged
from ED

Comprehensive interpretation
of investigator-selected ECGs

ECGs
Studied, n

11

38

Type and Number of Participants

Emergency medicine residents and staff
(n = 458)

Internal and emergency medicine
residents and ED staff physicians
{n = unknown)

Fourth-year medical students (n = 30),
internal medicine residents (n = 15),
and cardiologists (n = 15)

Salerno MS et al Ann Intern Med 2003

Interpretation Resultst

94.9% agreement with reference standard
for ST-segment elevation; 83.2%
agreement with thrombolytic therapy
recommendation

86.8% agreement with reference standard

Clinical vignette supporting correct ECG
diagnosis: Medical students: 48%
agreement with reference standard
internal medicine residents: 68%
agreement with reference standard.
Cardiologists: 96% agreement with
reference standard

Clinical vignette supporting incorrect ECG
diagnosis: Medical students: 17%
agreement with reference standard
internal medicine residents: 39%
agreement with reference standard
Cardiologists: 85% agreement with
reference standard

No clinical vignette: Medical students:
36% agreement with reference
standard. Internal medicine residents:
64% agreement with reference
standard. Cardiologists: 90% agreement
with reference standard
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1. ECG: e utile?

Table 3. Electrocardiogram Interpretation Studies without Outcomes Related to Interpretation Errors*

Study (Reference),
Year, Country

Brady et al. (26), 2001,
United States

Pope et al. (27), 2000,
United States

Hatala et al. (28),
1999, United States

Focus of Study

Interpretation of ECGs with
ST-segment elevation; ECG
criteria for thrombolytic
therapy in patients with
acute MI

ECG signs of myocardial
ischemia in patients with
cardiac symptoms discharged
from ED

Comprehensive interpretation
of investigator-selected ECGs

ECGs
Studied, n

11

38

Type and Number of Participants

Emergency medicine residents and staff
(n = 458)

Internal and emergency medicine
residents and ED staff physicians
{n = unknown)

Fourth-year medical students (n = 30),
internal medicine residents (n = 15),
and cardiologists (n = 15)

Salerno MS et al Ann Intern Med 2003

Interpretation Resultst

94.9% agreement with reference standard
for ST-segment elevation; 83.2%
agreement with thrombolytic therapy
recommendation

86.8% agreement with reference standard

Clinical vignette supporting correct ECG
diagnosis: Medical students: 48%
agreement with reference standard
internal medicine residents: 68%
agreement with reference standard.
Cardiologists: 96% agreement with
reference standard

Clinical vignette supporting incorrect ECG
diagnosis: Medical students: 17%
agreement with reference standard
internal medicine residents: 39%
agreement with reference standard
Cardiologists: 85% agreement with
reference standard

No clinical vignette: Medical students:
36% agreement with reference
standard. Internal medicine residents:
64% agreement with reference
standard. Cardiologists: 90% agreement
with reference standard

Dipartimento di Medicina Traslazionale e di Precisione



1. ECG: e utile?

Table 1. Electrocardiogram Interpretation Studies with Clinical Outcomes*

Study Focus of Study ECGs Type and Number Interpretation Resultst Clinical Outcome

(Reference), Studied, of Participants

Year, Country n

Brady et al. (2), ST-segment elevation in 202 ED physidans 94.1% agreement with reference Adverse outcomes: not calculated
2000, United ED patients with chest (n = unknown) standard Management changes: no management
States pain errors

Srikanthan et ECG criteria for thrombo- 112 Senior house 83.9% agreement with reference Adverse outcomes: none (all ECGs faxed to
aJ. (3)' 4007 hitis thararmis in EM na_ ~ffirnre fn . O\ etandard ravdinlamicte fnr immmnadinta radioa)
Scotlan

Inappropriate management as a result of interpretation
“ei errors 0% to 11% cases; less < 1% incidence of adverse

States
outcomes
White et al. Comprehensive interpre- 487 Senior house House officers preseminar (245 ECGs):  Adverse outcomes: not described
(5), 1995, tation of ECGs from officers 46% agreement with reference stan- Management changes: Preseminar: 3.2% of
England ED patients (before (n = unknown) dard; 21.3% of ECGs with serious patients admitted or discharged inappro-
and after ECG semi- interpretation errors priately because of ECG interpretation
nars) House officers postseminar (242 errors. Postseminar: 1.7% of patients dis-
ECGs): 45% agreement with refer- charged inappropriately because of ECG
ence standard; 10.7% of ECGs with interpretation errors
serious interpretation errors
Snoey et al. Comprehensive interpre- 300 First-year residents 49.7% agreement with reference stan- Adverse outcomes: none
(6), 1994, tation and diagnosis of (n = unknown) dard; 32.7% indeterminate or seri-  Management changes: 0.7% of patients
France acute Ml in ECGs from ous interpretation errors (x = 0.32); treated inappropriately because of ECG

ED patients 100% agreement with reference interpretation errors
standard on diagnosis of MI

McCarthy et al. Diagnosis of acute Ml 1050 ED resident and 1.9% of patients inappropriately dis-  Adverse outcomes: unknown mortality in
(7), 1993, from discharged ED staff physicians charged; 25% of these had missed subset of patients with incorrect ECG in-
United States patients (n = unknown) ST-segment elevation terpretations

Management changes: 20% of patients in-
appropriately discharged (0.4% of the

== Salerno MS et al Ann Intern Med 2003 o eehared) because of £CG nterpre
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ECG: corso FE anno 2018
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® 2. Esiste un metodo standard di insegnamento?
(Ho sbagliato metodo?)
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ECG: esiste un metodo standard?

Summary of different teaching formats reviewed in this paper.

Teaching Format Features

Self-directed learning Leamers can progress in own time and at own pace
Reliant on leamer engagement
Reliant on leamers to access support when needed

Workshop-based Interactive and face to face
teaching Can be tailored to leamer level and understanding
Can be time-intensive
Lecture-based Standardizes content for all learners
teaching Can be difficult to assess engagement and learning

Web-based leaming  Accessible at learners own time and pace
Limited in ability to provide feedback and facilitation
Leamer engagement may vary
User-generated video Popular and easy to access
sharing Often free
Non peer reviewed sources may not be accurate
Contrastive teaching Encourages leamer to compare differences in ECG
method appearances across different diagnoses
May facilitate pattern recognition and allow
accurate diagnosis
Acquisition dependent on exposure to ific patterns
Non-contrastive  Teaches different ECG diagnoses in;?\?dually and  Fent GetalJofElectrocard 2014
teaching method  sequentially
— Logical and systematic approach
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ECG: esiste un metodo standard?

Non esiste un metodo o formato piu’ efficace per migliorare
la interpretazione dell’ECG;

Il self directed learning sembra essere associato ad una
peggiore capacita di interpretazione dell’ECG;

I1 Web based learning sembra un approccio promettente per
imparare 1’interpretazione dell’ECG

Fent G et al J of Electrocard 2014
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ECG: corso FE anno 2018

3. Esistono metodologie piu’ efficaci? (Sono
stata inefficace?)
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ECG: computer assisted learning (CAI)?

Metodo che utilizza una piattoforma digitale per un SELF
directed learning ed include materiale didattico online ed
offline (web based learning, web based training, e-learning)

Fornisce allo studente testi, 1llustrazioni, materiale

multimediale , questionari di verifica con immediato
feedback

Permette di rispondere alle esigenze formative di un numero
crescente di studenti e di essere a portata dello studente in
ogni momento; s1 avvicina alla “generazione “attuale di
student1

Vilioen CA et al, BMJ Open 2017
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ECG: new ideas?

3 ORIGINAL RESEARCH

New ideas for teaching electrocardiogram

interpretation and improving classroom
teaching content

This article was published in the following Dove Press journal:
Advances in Medical Education an d Practice
10 February 2015
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‘igure 2 Schematic diagrams of atrioventricular block (AVB).
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ECG: new ideas?

Table | Electrocardiogram (ECG) content analysis by graphics-

3 sequence memory method
New ideas for teaching electrocard  ppaiysis content Normal Abnormal
interpretation and improving classrc Lot rate 60100 per <60 per minute
teaching content minute =100 per minute
s e i e Heart rhythm Regular Irregular
A P wave Sinus P wave Non-sinus P wave
PR interval period 0.12-0.20 <20.12 seconds
seconds =>0.20 seconds
QRS wave Normal Abnormal voltage
QRS wave Abnormal electric axis
QRS duration augmentation
Pathological Q wave
ST segment Normal Elevation and depression of
ST segment ST segment
T wave Normal Tip, flat, or inverted T wave
T wave
Other issues U wave
Abnormal electrolyte-
related ECG
Drug-related ECG
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ECG: new ideas?

3 ORIGINAL RESEARCH

New ideas for teaching electrocardiogram
interpretation and improving classroom
teaching content

This article was published in the following Dove Press journal:
Advances in Medical Education and Practice
10 February 2015
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Figure 4 Average electrocardiogram (ECG) reading time and accuracy achieved by
traditional teaching group and innovative teaching group.
Note: *P<0.05 compared with traditional teaching group.
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ECG: new ideas?

) Electrocardiol. 2017 Sep - Oct;50(5):646-651. doi: 10.1016/j.jelectrocard.2017.04.010. Epub 2017 Apr 22.

Electrocardiogram training for residents: A curriculum based on
Facebook and Twitter.

_iu SS1, Zakaria 82, Vaidya Dz, Srivastava MC3.

+ Author information

Show reviews
14 hours and 30 minutes More
ECG skills
Start course Loading

Welcome to BM] Learning’s ECG skills course. This course is for all healthcare professionals who need to
conduct and interpret electrocardiograms (ECGs).
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ECG: corso FE anno 2018
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3. Esistono metodologie piu’ efficaci? (Sono
stata inefficace?)
4. Esistono metodi di Assessment standard?
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ECG:esistono metodi di assessment efficaci?

2001 Statement della ACC/AHA per definire una iniziale
competenza nella interpretazione dell’ECG

- Interpretare 500 “supervised” ECG ;
- Intepretare 3500 “supervised “ECG per fellowship in cardiologia

ma

Non esistono dati in letteratura da cui sono tratti questi numeri
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ECG: corso FE anno 2018, conclusioni

1. Linterpretazione del’ECG € uno skill essenziale per 1l core
curriculum di1 tutti 1 futurt medici;

2. Non esistono criteri standard per definire 1l numero e tipo di
ECG necessar1 per acquisire € mantenere le competenze
nell’interpretare correttamente un ECG

3. Sono necessari studi che valutino 1l core curriculum
(necessario per riconoscere le anomalie piu’ rischiose), 1l
metodo od 1 metodi piu’ efficaci e I’acquisione a lungo
termine delle competenze
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ECG:dal corso F

al “Sapienza working group on ecg training”

Chair : Fabrizio Consorti

Obiettivi:

- Identificare 1l core curriculum

- Identificare le metodologie da sperimentare
- Protocollo di studio a breve e lungo termine
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