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Procedure No. 481-20081015-01 ( Major ) Fetal Monitors
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Used For:
Monitors, Bedside, Fetal  [12-610]
Monitors, Bedside, Fetal, Antepartum  [18-339]

Monitors, Bedside, Fetal, Intrapartum  [18-340]

Transmitter/Receiver Systems, Telephone, Fetal Monitor [16-507]




Commonly Used In: 
Labor and delivery units, birthing suites

Scope: 
Applies to antepartum and intrapartum electronic fetal monitors that detect, display, and print a record of fetal heart rate. Also covered are units with direct fetal electrocardiogram (ECG) monitoring capabilities and external and internal uterine activity monitoring, as well as units with fetal twin monitoring and telemetry capabilities. Does not apply to handheld ultrasonic fetal heart rate detectors. For fetal monitors that can measure maternal ECG, noninvasive blood pressure, and/or oxygen saturation, refer to Procedures 409, 454, or 451, respectively.

Risk Level: High

	Type
	Interval
	Time Required



	Major
	12 Months
	0 hours



	Minor
	0 NA
	0 hours







Overview: 
Electronic fetal monitoring provides graphic and numeric information on fetal heart rate (FHR) and maternal uterine activity (UA) to help clinical personnel assess fetal well-being. This information is displayed on the fetal monitor's strip-chart recorder. During labor, the FHR often decelerates and accelerates in response to uterine contractions or fetal movements; certain patterns may indicate hypoxia. These patterns, the baseline level, and variability characteristics can indicate the need to alter the course of labor with drugs or perform an operative delivery (cesarean section or forceps delivery), if corroborated by other clinical evidence.

Antepartum monitors are used to monitor the fetus's development, movement, and FHR patterns in utero. Antepartum monitors only have external monitoring capabilities, such as ultrasound and external UA. Intrapartum fetal monitors have both internal and external means of monitoring FHR and UA. Internal methods require placing wires and/or catheters into the uterus following amniotic membrane rupture; external methods allow measurement outside the maternal abdomen.

Internal FHR monitoring. Once the amniotic sac is ruptured, a physician may elect to use direct ECG (DECG) monitoring, in which a spiral electrode is attached directly to the presenting part of the fetus (usually the scalp). This method provides the most accurate FHR measurement, but may pose risks to the fetus and mother, such as infection.

External FHR monitoring. The most common method of external FHR detection is Doppler ultrasound. This technique uses the changes in frequency of sound waves reflected by the moving structures of the fetal heart to determine FHR. External FHR measurement poses less risk than internal methods but is typically a less reliable measurement technique. Successful ultrasound FHR detection depends on such factors as operator skill and persistence, fetal position, and maternal obesity.

Internal UA monitoring. Internal (i.e., intrauterine) UA monitoring is typically performed with a pressure transducer attached to a catheter, which is introduced into the uterus after amniotic membrane rupture. The transducer detects the pressure of the amniotic fluid trapped in the uterus and records the increased pressure during uterine contractions. 

External UA monitoring. Uterine contractions can be detected externally through a displacement transducer, or tocotransducer, that is strapped to the maternal abdomen. The tocotransducer detects the timing, relative intensity, and approximate duration of uterine contractions. Fetal monitors use an arbitrary scale (typically 0-100) for recording the output of tocotransducers.

Some fetal monitors can detect and display physiologic parameters of the mother as well as the fetus. Parameters measured include maternal ECG, NIBP, and SpO2. Some fetal monitors also offer telemetry capabilities in which the FHR and UA signals are transmitted by radio waves to a receiver at the fetal monitor. During continuous monitoring, the patient wears a pocket-sized transmitter, allowing her untethered movement between contractions. FHR and UA data can also be remotely transmitted over telephone lines to a medical facility.

In addition, fetal monitors can be networked to allow information from several patients to be viewed at a central station, similar to physiologic monitoring systems. Many manufacturers have introduced obstetrical data management systems to capture and preserve fetal monitoring records.

Test Apparatus, Supplies, Parts: 

· Ground resistance ohmmeter


· Leakage current meter or electrical safety analyzer


· Digital pressure meter (capable of reading ≥100 mm Hg)


· Transducer simulator


· ECG simulator
Special Precautions: 

Procedure: 
Be sure that you understand how to operate the equipment, the significance of each control and indicator, and the alarm capabilities. Before beginning an inspection, carefully read this procedure, the operators manual, and the inspection and preventive maintenance procedures recommended by the manufacturer (typically included in the service manual). Use the BiomedicalBenchmark Support Assessment Form to document a maintenance decision that reflects past experience with this type of equipment and the environment where it is used. Then use the IPM Procedure Customization Tool to modify this procedure as needed; the program will generate a documentation form with the corresponding changes.

If a transducer simulator is unavailable to test the intrauterine pressure transducer, use a pressure meter and disposable syringe to verify accuracy.

Acceptance testing for common mode rejection ratio (CMRR) is optional. Testing should, however, be performed following repairs to amplifier circuitry.

Qualitative tasks: Chassis/Housing.
Examine the exterior of the fetal monitor for cleanliness and general physical condition. Ensure that housings are intact, that all hardware is present and tight, and that there are no signs of spilled liquids or other serious abuse.



Mounts.

If the fetal monitor is mounted on a stand or cart, examine the condition of the mount. If it is attached to a wall or rests on a shelf, check the security of this attachment.



Casters/Wheels/Brakes.

If the fetal monitor rests on a cart with casters or wheels, check their condition. Verify that they turn and swivel, as appropriate, and look for accumulations of lint and thread around the casters. Check the operation of brakes and swivel locks, if the fetal monitor is so equipped. 



AC Plugs.

Examine the AC power plug for damage. Attempt to wiggle the blades to check that they are secure. Shake the plug and listen for rattles that could indicate loose screws. If any damage is suspected, open the plug and inspect it.



Line Cord.

Inspect the cord for signs of damage. If it is damaged, replace the entire cord or, if the damage is near one end, cut out the defective portion. 



Strain Reliefs.

Examine the strain reliefs at both ends of the line cord. Be sure that they hold the cord securely. If the line cord is detachable, affix it to the fetal monitor so that it cannot be removed by the operator.



Cables.

Inspect any cables (e.g. transducer or electrode) and their strain reliefs for general condition. Carefully examine cables to detect breaks in the insulation and to ensure that they are gripped securely in the connectors at each end to prevent rotation or other strain. Verify that there are no intermittent faults by flexing electrical cables near each end and looking for erratic operation or by using an ohmmeter.



Fittings/Connectors.

Examine the general condition of all electrical cable connectors. Electrical contact pins or surfaces should be straight, clean, and bright. Verify that leads and electrodes are firmly gripped in their appropriate connectors.



Electrodes/Transducers.

Confirm that fetal scalp and any other necessary electrodes and/or transducers are on hand. Check their physical condition and verify proper operation of the following transducers. 

Ultrasound Transducer. Perform a visual check of the transducer; verify there are no cracks in the transducer face. If the fetal monitor is equipped with more than one ultrasound transducer (for fetal twin monitoring), check each transducer. Fetal ultrasound transducers typically have several piezoelectric crystals. Crystal location may be identified on the transducer face by markings or dimples. Check each crystal by holding a pen or pencil (with the blunt end toward the transducer) 2-3 cm from the transducer surface. Without touching the transducer, move the pen or pencil up and down perpendicularly to the transducer surface while listening for an audible heart rate signal and corresponding fetal ECG record and rate. If the crystal location is not marked, the audible response given by the transducer (i.e., the audible signal will be strongest directly above a crystal) will identify its location. Repeat this motion for each crystal. Alternatively, a sound should be heard when an object such as the palm of the hand is moved toward and away from the transducer or rhythmically tapping on the heel of the hand with the crystal side of the transducer against the palm. Refer to Figure 1. A more specific procedure may be provided in the manufacturer's service manual.
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Figure 1 

Tocotransducer. Perform a visual check of the tocotransducer; verify there are no cracks in the transducer housing. The transducer should have a stable baseline (fetal monitors typically zero at 20 units to allow for negative deflection). Check for positive deflection by pressing lightly on the transducer button. Verify maximum deflection (typically 100 units). Repeat this process: while maintaining pressure of approximately 90 units, re-zero the fetal monitor. The monitor should be able to allow maximum deflection (100 units) a second time.                                                                                      

Intrauterine pressure (IUP) transducer. Perform a visual check of the intrauterine pressure transducer; verify there are no cracks in the transducer.



Controls/Switches.

Examine all controls and switches for physical condition, secure mounting, and correct motion. Check that control knobs have not slipped on their shafts. Where a control should operate against fixed-limit stops, check for proper alignment, as well as positive stopping. During the inspection, be sure to check that each control and switch performs its proper function.



Fan.

Check the physical condition and proper operation of the cooling fan if so equipped. Clean as required and note this on the inspection form.



Battery .

If fetal monitor is equipped with batteries, inspect the physical conditions of batteries and battery connectors, if readily accessible. Operate the fetal monitor on battery power for several minutes to check that the battery is charged and can hold a charge. Check battery condition by activating the battery test function if so equipped. Be sure that the battery is recharged or charging when the inspection is complete.



Indicators/Displays.

During the inspection, confirm the operation of all lamps, indicators, meters, gauges, and visual displays on the fetal monitor. Be sure that all segments of a digital display function. Observe a displayed signal and check its quality (e.g., distortion, focus, 50/60 Hz noise).



Self-Test.

For units with a self-test mode, activate it and determine if the expected response is produced. 



Time/Date Settings.

Verify that the time and date settings on the unit are correct. 



Network/Wireless Interfaces.

Review measures taken to ensure protection against the potential risks and vulnerabilities to the confidentiality, integrity, and availability of electronic information stored or transmitted by the device or system and verify that preventive measures are still active. For example, are passwords being applied correctly, have OS and virus protection patches and upgrades been installed, is the device still operating on a VPN (virtual private network) and are wireless security measures still in place. Verify that data backup processes are activated and that data can be retrieved from backups. 



Recorder.

Verify proper operation of the fetal monitor's recorder function. Confirm that it operates smoothly, that the paper feeds evenly and does not stray from side to side, and that the trace is of good quality (i.e., dark and thin) at all paper speeds. Perform recorder self test if applicable. Clean platen and lubricate mechanisms as required and note this on the inspection form.



User Calibration/Self-Test.

Verify the operation of the calibration/self-test function. Perform self-tests (e.g. DECG test) by connecting appropriate leads and cables to marked test connections when provided. Also, perform a recorder step response test if applicable. Follow manufacturer's procedure if necessary.



Alarms/Interlocks.

Induce alarm conditions to activate audible and visual alarms if so equipped. Check that any associated interlocks function. If the fetal monitor has an alarm silence feature, check this function, whether manual or automatic, against the manufacturer's specifications. It may not be possible to check out all alarms at this time, since some may require abnormal operating conditions that will be simulated later in this procedure.



Audible Signals.

Operate the fetal monitor to activate any audible signals. Confirm appropriate volume, as well as the operation of a volume control, if so equipped. If audible alarms have been silenced or the volume set too low, alert clinical staff to the importance of keeping alarms at the appropriate level.



Labeling.

Check that all necessary placards, labels, conversion charts, and instruction cards are present, legible, and easy to understand.



Accessories.

Confirm the presence and condition of proper accessories such as ultrasound coupling gel and recorder paper.



Quantitative tasks: Grounding Resistance.
Measure the resistance between the grounding pin of the power cord (if so equipped) and exposed (unpainted and not anodized) metal on the chassis. Grounding resistance should not exceed 0.5 Ω. If the unit is double insulated, grounding resistance need not be measured.  



Rate Calibration.

Using simulated ECG rates of 60 and 120 pulses per minute, verify that the heart rate indicator displays a rate within 5% or 5 bpm, whichever is greater, of the set rate (55 to 65 bpm, 119 to 126 bpm). Verify that the QRS visual and audible indicators are functioning.



Rate Alarm.

Use the same setup as for the previous task. For typical low- and high-rate alarm settings of 40 and 120 bpm, respectively, verify that the alarm activates when the input rate is set just below or above the respective rate alarm settings. The alarm should activate when the rate exceeds the settings.



Intrauterine Pressure (IUP) Transducer.

Check the transducer's zero function by connecting the cable to the fetal monitor and exposing the transducer to atmospheric pressure (it may be necessary to connect an IUP catheter). Check the pressure accuracy and linearity of the system by introducing pressures of 10 and 100 mm Hg using a transducer simulator or a 20 cc syringe and digital pressure meter. It will be necessary to connect the pressure meter in a Y-configuration as shown in Figure 2.
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Figure 2. Pressure measurement setup. 

The monitor should indicate pressures within 2 mm of the given test pressures.

WARNING: Do not exceed the manufacturer's specified transducer pressure range.



Preventive Maintenance: Clean.
Clean exterior (and interior, if needed). Also clean dust from cooling fan and clean recorder platen with a clean cloth if necessary.



Lubricate.

Lubricate the chart recorder paper drive per the manufacturer's instructions, if necessary.



Calibrate.

Calibrate intrauterine pressure according to the manufacturer's instructions if necessary.



Replace.

Replace components (e.g. batteries) according to the manufacturer's instructions, if necessary.
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