


Addendum

Additional Information Regarding Ultrasound Fetal Monitoring - English

It is strongly recommended that the maternal pulse oximeter or maternal ECG be employed to make
use of the monitor’s Cross-Channel Verification (CCV) feature, especially during the second stage of
labor or when the maternal pulse is elevated over 100 bpm. The Philips Avalon fetal monitor offers
maternal pulse oximetry (SpO,) and maternal ECG for maternal pulse detection and the creation of a
maternal heart rate pattern plotted on the same recorder as the FHR pattern. When either of these
parameters is utilized, the monitor will automatically and continuously perform a CCV of the maternal
heart rate pattern against the FHR pattern displayed on the monitor. If the patterns and rates are
similar, the CCV provides an alert that both rates are likely to be from the same source (i.e., they both
represent the maternal heart rate pattern and the fetus is not being monitored). Repositioning the
ultrasound transducer will usually correct this, but it may be necessary to apply a fetal scalp electrode.
Advising the mother to temporarily cease pushing during contractions may help to more rapidly
resolve any uncertainty in this situation.

Specific artifacts common to fetal monitors include (refer to Appendix B, “Examples of Artifacts”):

* Doubling: The autocorrelation algorithm can display a doubled fetal or maternal heart rate if the
duration of diastole and of systole are similar to each other and if the heart rate is below 120 bpm.
Doubling, usually brief, is accompanied by an abrupt switch of the trace to double the baseline
value.

* Halving: With fetal tachycardia (above 180 bpm) and some interference from breathing or maternal
arteries the autocorrelation algorithm may only recognize every second beat resulting in a halved rate
for a limited time. If the actual FHR is above the maximum limit of the monitor (240 bpm), the
algorithm will also half-count. Halving is accompanied by an abrupt switch of the trace to exactly
half the prior baseline value. This switch may simulate a FHR deceleration and be referred to by
clinicians as a “false deceleration.”

* Switching to maternal heart rate (also referred to as "Maternal Insertion"): The fetal heart can move

partly or fully out of the ultrasound beam and the autocorrelation algorithm may then pick up and
display the maternal heart rate. Depending on the signal mix in the ultrasound signal, switching to
the maternal heart rate may mimic several conditions with the potential for erroneous interpretation
and response as follows:

— The switch to the maternal heart rate may simulate a FHR deceleration (i.e., a decrease of the
fetal heart rate, and be referred to by clinicians as a “false deceleration”).

— The maternal heart rate may simulate a normal fetal heart rate pattern (i.c., it may mask a FHR
deceleration or fetal demise).

Especially during pushing with contractions in the second stage of labor, the maternal heart rate
may increase to the point where it may equal or exceed the fetal rate. Here the maternal trace
may mimic a normal fetal trace while the fetus may be having decelerations or fetal demise has
occurred. This change from fetal to maternal heart rate pattern may not be at all obvious unless
CCV is used and represents the most dangerous pitfall of all the artifacts because fetal distress
may go unrecognized.

— The maternal heart rate may simulate a FHR acceleration, which is an increase of the fetal heart
rate.

During expulsive efforts, the maternal heart rate normally accelerates and may be at or above the
normal FHR range.

— The FHR may display gradual appearing decelerations. Generally, the “false decelerations”
described above are abrupt. Rarely, combinations of “noisy/erratic signal” associated with changes
in maternal and/or fetal rate or movement will produce more gradual appearing “false
decelerations” but these are usually short-lived with an abrupt return to an obviously stable FHR
baseline.



Additional Information Regarding Ultrasound Fetal Monitoring - English Addendum

* “Noisy/Erratic” signals: With mixed or weak signals the tracing may reveal very brief episodes of

erratic recorded traces. These represent the autocorrelation algorithm finding brief sequences of

apparent and persistent heartbeats amidst a mixed or weak signal. These erratic recorded traces are

commonplace, especially in association with fetal or maternal movement. During prolonged

periods of such noisy/erratic signals, the fetus is not being adequately monitored.

* Drop out: With mixed or weak signals there may be no heart rate tracing at all. These episodes

reflect that if the algorithm does not find an apparent and persistent heartbeat amidst a mixed or

weak signal, it will not print a heart rate on the tracing. Brief episodes of drop out are commonplace,

especially in association with fetal or maternal movement. During prolonged periods of drop out,

the fetus is not being adequately monitored.

Multiple Fetuses

With multiple fetuses, the potential to experience these artifacts is increased. Positioning of the
transducer is even more critical. Ultrasound scanning should be used to help with positioning of
individual transducers.

Obtaining a Good Fetal Heart Signal with the Avalon Fetal Monitor

To successfully position the ultrasound transducer, first determine the fetal position using palpation.
Position the transducer over the strongest audible fetal heart sound from the monitor’s speaker and
wait at least six seconds after each transducer adjustment to verify a good signal quality displayed on
the Signal Quality Indicator and a consistent FHR numeric display. Having determined the position
that provides a strong fetal signal, fix the transducer on the abdomen with the belt.

If the quality of the signal or the appearance of the heart rate trace from the ultrasound transducer is
questionable, the transducer should be repositioned as described above. Alternatively, the use of an
ultrasound scanner will greatly facilitate the determination of the optimal site for the ultrasound heart
rate transducer. Factors during the second stage of labor that may influence the quality of the FHR
tracing obtained with ultrasound include:

Uterine contractions

Changing contour of the maternal abdomen

Maternal body movement - positioning

Maternal expulsive efforts - pushing

Maternal tachycardia/accelerations with contractions
Fetal decelerations, Fetal tachycardia

Delayed return of the fetal heart rate from a deceleration
Descent of the fetus in the birth canal

Rotation of the fetus in the birth canal

In some cases during the second stage of labor, a good and reliable ultrasound FHR signal may not be
obtainable, and the use of a fetal scalp electrode must be considered (fetal ECG).
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Audio Output

The audio output from the device is an aural representation of movement that, in most cases, permits
accurate auscultation of the FHR corresponding to the FHR displayed on the monitor and rate pattern
depicted on the trace recording. On occasion, the user may hear a FHR in the audio output that differs
from the FHR display and the recorded trace. This may occur in situations where the fetal heart moves
partly out of the transducer ultrasound beam. In these cases, the user may still audibly recognize the
FHR in the audio output of the monitor’s speaker, even though another periodic signal (usually the
maternal heart rate) has become stronger. The autocorrelation algorithm will display the stronger
maternal heart rate, despite the persistence of a weaker fetal signal. These occurrences are usually very
brief and, if persistent, can be addressed by repositioning the transducer.

Architecture: Avalon FM compared with its predecessor, Series 50

The autocorrelation algorithm for the Avalon fetal monitors was designed to have data handling
characteristics similar to those of the Series 50. Compared to the Series 50 (designed in the 1990s) the
technology has changed. Therefore, the architecture of the ultrasound parameter of the Avalon fetal
monitors has a few differences that are visible to the user.

* The User Interface has been updated with some specific changes to the Signal Quality Indicator and
Cross-Channel Verification displays (see details described below).

¢ Typically, the Avalon fetal monitor takes a few seconds longer to display the Signal Quality Indicator
and the fetal heart rate numeric after placement of the transducer. Refer to the section above entitled
“Obtaining a Good Fetal Heart Signal.”

* When the ultrasound Doppler signal gets weak or ambiguous (mixed fetal/maternal signal), the
recorded trace of the Avalon monitor may not be identical to how the Series 50 recorded trace would
have appeared. Figure 1 shows an example of how both monitors may display double-counting in a
slightly different manner.
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Figure 1: Example of double-counting, showing how the Avalon and Series 50 recorded traces may
not identically respond to the same FHR input.
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Figure 2 shows the same tracings with the double-counting suppressed. While double-counting is no
longer visible, there are clearly periods of dropout during these times. Whether the artifact is included
or not, the clinical interpretation of the tracing does not change whether the tracing is from the Avalon
or the Series 50 fetal monitor.

Figure 2: Example showing double-counting suppressed from the same FHR input

User Interface: Avalon compared with its predecessor, the Series 50
Signal quality indicator on Avalon fetal monitors

Instead of a traffic light-like design (red — yellow — green) used on the Series 50, the signal quality on
the Avalon fetal monitor is indicated by a triangle on the touch screen that is displayed in one of three
ways (see Figure 3):

1 Completely filled triangle, indicating good signal quality.

2 Halffilled triangle, indicating limited signal quality. This condition may indicate a weak or
ambiguous signal. If this status persists, reposition the transducer.

3  Empty triangle, indicating insufficient signal quality. No FHR is displayed on the monitor’s
numeric display or the recorded trace. If this status persists, reposition the transducer.

1 Good/full
2 Acceptable/medium

3 Poor/no signal

Figure 3: Avalon Fetal Monitor signal quality indicator display




















