Wolff-Parkinson-White type B verse ST Segment Myocardial Infarction
By Jody Griswold, D.O.
      After looking at all the patients subjective and objective information, what interested me most was the fact that this particular electrocardiograph machine interpreted this patients electrocardiographic findings as  Wolff-Parkinson-White type B , despite the presence of a normal sinus rhythm, a normal rate, and obvious S-T elevations. Even more significant is once the machine selected this interpretation, the machine automatically locked out any further interpretations (such as STEMI).  As you can see, WPW type B was selected  in this patient despite the absence of a short PR interval, (PR interval less than 0.12 seconds),  a prolonged QRS complex, or a slurring of the initial segment of the QRS complex, (delta wave).  

      My first step in attempting to understand why this interpretation was selected by the machine was to examine the  ECG Machine's Physicians Guide book  which accompanied this particular electrocardiograph machine. Dr. Hondo, this particular manual is provided by Mortara Instruments and accompanies the ELI 200 Machine. It contains all criteria used by the machine's algorithm for ruling in and/or ruling out all cardiac pathologies such as Myocardial infarction and Wolff-Parkinson-White  type A or type B.   What I don't know, (and am not sure of its significance), is whether the interpretive criteria used by this machines analysis program and algorithm is restricted to only this particular make and model of machine, or if it also applies to other ECG  machines made by this manufacturer by this and other manufacturers. 

       My goal in reviewing the ECG Machine's  Physicians Guide   was to understand how this patient's 2nd and 3rd ECG's could have misinterpreted an S-T elevation myocardial infarction (STEMI), as being Type B Wolff-Parkinson-White  (WPW),  particularly after the first ECG appeared to be correct in alerting the practitioner of a potential ST elevation injury.  Therefore, I first took the patient's  2nd and 3rd  electrocardiograms  ( the two ECG's indicating WPW Type B only ), and compared it to the Wolff-Parkinson-White Exclusion criteria entitled "SKIP TEST IF"  printed in the ECG Machine's  Physicians Guide . 
The patient's second (2nd) Electrocardiogram  
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The patient's third (3rd) Electrocardiogram 
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       Another important point I noted in the Mortara ECG Machine Physicians Guide  was that all interpretive statements provided by this machine have two basic components, there is the actual interpretive text, and there is an optional reason statement, which immediately follows each interpretive statement. This reason statement is designed to provide a synopsis of the principle interpretive criteria used to reach specified conclusion. The intention is to provide additional statements that the user may find helpful. The ECG Interpretation follows a set sequence. According to the manufacturer (Mortara Instruments),  ECG interpretations proceed in succession where the last statement or conclusion reached within a given section supplants all prior statements.  Below is a list of the "Condition Statements" provided by the Mortara ECG Machine Physicians Guide.  

A condition statement follows each interpretive statement. Conditions and their meanings are listed in the table below:
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Normal ECG Normal

Atypical ECG An unusual pattern has been observed but has no
specific significance.

Borderline ECG Criteria have limited specificity or prognostic
significance or where only minimal criteria are met.

Abnormal ECG Abnormal

No Further Interpretation | Upon detecting the phenomenon in question, no
further useful interpretation of the record is possible.

No Condition Associated | Used with statement prefixes and suffixes.





Both the second and third Electrocardiograms (ECG's),  provided by this patient not only had the incorrect diagnosis/interpretation of Type B Wolff-Parkinson-White  (WPW),  but also had an additional condition statement of "Atypical ECG" indicating by Mortara's standards that "an unusual pattern has been observed but has no specific significance".
The Machine's  "SKIP TEST IF"   box.
________________________________________________________________
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       It is evident that  the  2nd and 3rd ECG's did not have any of the criteria that would have allowed the machines diagnostic/interpretive algorithm to "SKIP"  or  "rule out" a diagnosis/interpretation of Wolff-Parkinson-White  Type A or Type B.  

       Therefore, when WPW could not  be "ruled out" or "excluded", in either the 2nd or 3rd patient electrocardiographs,  they were automatically included and compared  against the machine diagnostic/interpretive criteria for  Wolff-Parkinson-White.  A copy of this  criteria is included in the box below entitled  "Criteria"  in  ECG Machine's  Physicians Guide .

WPW Criteria
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It appears that the patient's 2nd and 3rd ECG matched the following:

· PR duration < 140 ms

· R amplitude <= S amplitude in V1

· R duration > 30 ms in V2

( I was unable to calculate the QRS area ratio)

       Therefore, based on the criteria outlined in the ECG Machine's  Physicians Guide  and used in this interpretive electrocardiograph machine,  this patient's acute onset S-T segment elevation myocardial infarction was erroneously interpreted as "Type B Wolff-Parkinson-White Pattern." 

  __________________________________________________________  

       There was still, however, the problem of the patients initial (1st), electrocardiogram . When the physician ordered this initial electrocardiogram, (despite the presence of a substantial amount of movement artifact),  the diagnostic algorithm correctly interpreted an  S-T Elevation injury and not Type B Wolff-Parkinson-White Pattern . 

The patients first (1st) Electrocardiogram  
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The patient's 1st ECG PR interval was 164 ms essentially
 ruling him out for Wolff-Parkinson-White
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       On reviewing the three (3) electrocardiograms, there was one key difference that separated the first electrocardiogram  from the subsequent two, and that appears to be the PR duration.  The duration of the PR interval on the first electrocardiogram was 164 ms,  not 124 ms as was the case in the 2nd and 3rd electrocardiograms.  Therefore; according to machines WPW "Criteria" found in the Physicians Guide,  in order for the machines diagnostic algorithm to diagnose Wolff-Parkinson-White Type A or Type B,   the PR duration must be <140ms as  in the 2nd and 3rd electrocardiograms.  

                                                                                                                                                                                         tracing that its algorithm considers to be Wolff-Parkinson-White, all other                                                                                                                                                                                                                                                                                                                                                               potential interpretations and/or information (including the patient's  S-T                           elevation myocardial infarction), were excluded.  Mortara instrument has stated this on questioning, ( please refer to  attached document "B" interrogatory question                                                                                                                             number  4 ).  It appears likely that this machine's diagnostic algorithm was designed to ignore all other interpretations/diagnoses once a pre-excitation pattern is identified.  It would stand to reason then that if an ECG machine was designed to operate in an exclusory  fashion,  it would place an added importance on ensuring that the criteria used to interpret a pre-excitation syndrome such as Wolff-Parkinson-White  be as accurate as possible, (by making "ruling in or out" criteria more specific then sensitive , instead of more sensitive and less specific).  Below;  I have compared the American Heart Association and American College of Cardiology guidelines for the diagnosis of Wolff-Parkinson-White as well as this Interpretive ECG Machine's criteria for the same diagnosis. As you will be able to see there is a significant difference between the two. (4)  
_____________________________________________________________________________

The accepted criteria for the diagnosis of Wolff-Parkinson-White Syndrome according to American Heart Association and American College of 
Cardiology guidelines:

1) A PR interval less than 0.12 seconds 

2) A slurring of the initial segment of the QRS complex, known as a delta wave, 

3) A QRS complex widening with a total duration greater than 0.12 seconds, and 

4) Secondary repolarization changes reflected in ST segment-T wave changes that are generally directed opposite (discordant) to the major delta wave and QRS complex changes.
The criteria for diagnosis of Wolff-Parkinson-White Syndrome according to the ECG Machine's  Physicians Guide  accompanying the machine:
1. -PR interval of < 140 msec 

2. -Presence of a delta wave in at least 2 leads

3. -R greater than S in V1 (WPW type A)

4.  -QRS area ratio >0.6 in 2 leads I, V5/V6 and R >30 msec in V2 (WPW type B) or alternatively, 

5. -Delta wave present in 2 leads and PR duration < 140 ms and 

6. -R duration > 30 ms in V2 (type B Wolff-Parkinson-White)

7. -R amplitude < S amplitude in V1 (type B  Wolff-Parkinson-White)
       In addition; the AHA 2005 Update of Heart Disease and Stroke Statistics states that the prevalence of coronary artery disease (CAD) in patients in the U.S. is greater than 13 million, with over 7 million Americans having had an AMI.(1)   In addition, the AHA has stated that 1 in 4 males and females have some form of Cardiovascular disease, with women having comparable rates of first major cardiovascular events 10 years later in life than men. Based on these numbers, it is not surprising that according to the AHA, heart disease is currently the number one cause of death, disability, and health care expenditures in the United States and holds title of the number 1 killer of Americans every year since 1918.(3) Yet, ECG analysis programs and algorithms are programmed to allow Wolff-Parkinson-White Syndrome, a disorder currently listed as a “rare disease” by the Office of Rare Diseases (ORD), of the National Institutes of Health with an incidence of only between 0.9% and 3% of the general population, to supersede the diagnosis of the number 1 killer of U.S. Citizens.(2)  Even more disconcerting is that the criteria used in this ECG machine for the diagnosis of Wolff-Parkinson-White Syndrome is incorrect according to American Heart Association and American College of Cardiology guidelines. Not using the most current and reliable diagnostic standards could lead to erroneous diagnoses as in this case where Wolff-Parkinson-White replaced the correct diagnosis of Myocardial Infarction.  

       In Conclusion; ECG manufacturers are quick to point out that their machines only provide raw information and interpretive suggestions, and that it is the physicians and ancillary providers that must choose either to utilize, or reject, the interpretations provided by the machine.  Manufacturers are maintain that these machines "do not provide a diagnosis", and that it is the physician's responsibility to over-read all electrocardiograms in order to ensure a correct diagnosis.  I would whole heartedly agree that it is the physician provider who bears the ultimate responsibility for each patient diagnosis and to ensure the accurateness of all diagnostic and interpretive testing that will be depended on to make a diagnosis. It is because I feel this way that I believe that ECG machine manufacturers should not be encouraged to design analysis programs and algorithms used in their machines which exclude electrocardiographic information (no matter how trivial), and that manufacturers use the latest American Heart Association and American College of Cardiology guidelines for the pathologies they are asked to evaluate. When ECG manufacturers design machines containing analysis programs  and algorithms that choose what information is to be given to the physician and what information is to be ignored, then this begins to blur the lines between providing essential  information and making a diagnosis.
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