Interpretation of T Wave Alternans Using the CH 2000 Cardiac Diagnostic System and HearTwave System

Dan Bloomfield MD - Columbia University N.Y.

This CD interactive TWA interpretation Training Course is part of the standard training for new installations. If you have not received the CD  training course please ask your distributor.  Before starting diagnostic use of the TWA reports you are required to follow the CD training course and complete the tests.

 This is the “Errata Corrige” to the CD TWA Interpretation Training Course - Revision B.

Revision C by Dan Bloomfield / Daniele Marangoni.

N.B.:This “Errata Corrige” is included in the CD Revision C

4.15: Sustained alternans is present.  The onset of alternans occurs immediately after a minute with too many ectopic beats and thus the OnsetHR is read from the “offset HR” and is 105 bpm.  The alternans is most convincing in the precordial leads eV2 – eV4 and is transiently broken up by occasional ectopic beats and loss of K score.  The magnitude of the alternans increases with increasing heart rate. The the minute prior to the onset of alternans is not clean (because of ectopic beats) however, the minute following the “offset” of alternans is clean and thus the MaxNegHR is still 105 bpm. The MaxHR is 112 bpm. The tracing is positive.

4.17 : the interpretation on the CD now reads “NEG” and should read “IND”.  The comment on the CD is ok.

4.24: Sustained alternans is not present in this tracing. The minute corresponding to the MaxHR (109 bpm) is not a clean minute because of high noise levels and thus the MaxNegHR is shifted one minute to the left of the Noise flag (4:00) corresponding to a MaxNegHR of 80 bpm. This tracing is indeterminate.

6.3 : There is sustained alternans in this tracing in leads eVM, eX, eY, EZ, and precordial leads V1-V6. OnsetHR occurs at approximately minute 4:00 at a heart rate of 79 bpm. The short gaps in alternans can be explained by the excessive amount of ectopy. The minute prior to the onset of alternans appears to be a clean minute so I would define the MaxNegHR to be 79. The computer did not identify sustained alternans because of all of the ectopic beats although the alternans appears convincing and is unlikely to be artifactual from the ectopic beats.  The computer picked a MaxNegHR of 76 around minute 1:00 because of the slight dip in heart rate around minute 3:00. This is a positive tracing.

6.46 : MaxNegHR=93, MaxHR=118, gap cause=non-sustained alternans, interpretation=Ind The alternans in this tracing does not consistently exceed 1.9 (V and thus is not considered sustained.  However, during the 4 minutes prior to the peak HR the alternans intermittently exceeds 1.9 (V and thus these minutes are not clean because of significant but non-sustained alternans.  The computer read the MaxNegHR in the minute to the right of the vertical line. The bar is on the 120 and the indication is 93 because the computer is picking the minute to the RIGHT of the bar (i.e., minute 18:15 – 19:15).  The lowest HR in the minute to the RIGHT of the bar is 93 bpm.  The bar always picks the minute to the right of the bar.  Usually, the MaxNegHR is determined as HR is increasing and thus the bar is at the lowest HR of that minute and thus the bar is on the MaxNegHR.  When the computer picks a MaxNegHR as HR is falling during recovery, then the bar will be on the highest HR of that minute and the MaxNegHR will be the HR one minute to the right of the bar.  This tracing is indeterminate.  

6.85 : There is no sustained alternans in this tracing. The maximum heart rate is 116 bpm. There are two short burst of non-sustained alternans in V5; the first is partially confirmed in V4 and the second is partially confirmed in V6.  On the whole, however, this alternans is not convincing and the noise levels are relatively high in these leads (consistently > 2 (V).  I am comfortable agreeing with the computer and calling the MaxNegHR 116 in this tracing.  Even if you read the MaxNegHR one minute to the left of the first burst of alternans in V5, the MaxNegHR would be 109 bpm and the tracing would still be negative. Since the MaxNegHR is > 105 bpm, this test is Negative.

6.88 : There is no sustained alternans illustrated in this tracing. The maximum heart rate is 94 bpm. There is some non-sustained alternans in eX and eZ.  However, the computer appears to be reading the MaxNegHR one minute to the left of the non-sustained alternans so I agree with the computer that the MaxNegHR is 94 bpm.  Even though there is some non-sustained alternans during the minute corresponding to the MaxHR, there is no gap between the MaxHR and 

MaxNegHR because the HR remains at ~94 bpm for more than one minute.  Since sustained alternans is not present and the MaxNegHR is < 105 bpm, this tracing is indeterminate.

6.89: There is sustained alternans in eX, eY, and leads eV5 and eV6 in this tracing at 17:00 corresponding to an OnsetHR of 130 bpm. There is no black bar in this period of alternans because the pedaling flag is on for the first part of the alternans and the HR Delta flag is on for the last portion of the alternans. Even though there is no black bar indicating an artifact free interval, this alternans is unlikely to be caused by these different artifacts. The minute prior to the onset of alternans is not clean because of the brief burst of ectopics and thus the MaxNegHR is shifted to the left to 120 bpm. Since the sustained alternans has an onset heart rate above 110 bpm, and the MaxNegHR is greater than 105 bpm, this test is Negative. The alternans does persist in recovery to heart rates below 90 bpm.  However, I would not interpret the alternans during recovery since the exercise portion can be interpreted (it is not obscured by artifact) and is convincingly negative.  The interpretation of alternans is more reliable during exercise than during recovery. 
6.91 :  MaxNegHR=81, MaxHR=100, gap cause=non-sustained alternans, interpretation=Ind.  The comment should read as follows: Sustained alternans is not present on this tracing.  The 5 minutes prior to the peak HR are not clean primarily because of the short bursts of non-sustained alternans in the orthogonal leads.  The MaxNegHR is 81 bpm.  The line is drawn 2 minutes to the left of the non-sustained alternans in eVM but could be read anywhere between minutes 16:00 and 18:00 because HR is not changing during this time.  The precordial leads have extremely high noise levels and the alternans that appears in these leads is most likely artifactual.  

6.100 :  MaxNegHR=108, MaxHR=108, no gap, interpretation=Neg.  The comment should read as follows: There is not sustained alternans in this tracing. Since the minute prior to the MaxHR is clean, both MaxHR and MaxNegHR are both 108 bpm.

