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Procedure No. 469-20081015-01 ( Major ) Phototherapy Units
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Used For:
Phototherapy Units, Visible Light, Hyperbilirubinemia [17-515]



Commonly Used In: 
Neonatal intensive care units, hospital nurseries, homes

Scope: 
Applies to phototherapy units with overhead lamps or fiberoptic pads and phototherapy lights integral with incubators or radiant warmers

Risk Level: Medium

	Type
	Interval
	Time Required



	Major
	12 Months
	0 hours



	Minor
	0 NA
	0 hours







Overview: 
Hyperbilirubinemia is characterized by elevated levels of bilirubin (a pigment in the blood derived from hemoglobin). The condition is typically associated with jaundice—a yellowish skin discoloration that affects many newborns. Phototherapy units are used to reduce bilirubin levels in the blood. These units emit visible light, which degrades bilirubin into by-products that can be excreted. Blue light (420 to 480 nm) is considered most effective.

Overhead phototherapy lamps can be one of two types: a bank of fluorescent tubes or a tungsten-halogen spotlight. Fluorescent tubes that are typically used include (1) wide-spectrum white light (e.g., daylight, cool white), (2) regular wide-spectrum blue light (designated F20T12/B), or (3) narrow-spectrum blue light (e.g., Special, or Super, Blue; F20T12/BB). Tungsten-halogen bulbs are filtered for maximum light output within the blue spectrum. Irradiance level can be controlled by changing the distance between the patient and the light source.

Fiberoptic phototherapy units apply therapeutic light using a plastic pad. The light is delivered from a tungsten-halogen bulb or LED lamp through a fiberoptic cable and is emitted from the sides and ends of the fibers inside the pad. Filters are used to maximize light output within the blue spectrum. Some systems provide irradiance level controls to adjust the irradiance levels of the light sources.

Any ultraviolet (UV; 280 to 400 nm) or near-infrared (IR; 780 to 1,400 nm) radiation that is emitted by these light sources must be filtered because both UV and IR radiation, at high enough levels or for long exposure periods, can damage the eyes (retina and cornea) and the skin. Fluorescent tubes emit mostly UV; in units with fluorescent tubes, the UV is blocked by the Plexiglas cover. Tungsten-halogen bulbs emit UV and IR; in units with these bulbs, the radiation is blocked by UV/IR filters or heat-reflecting mirrors.

Radiometers are used to measure the light performance of phototherapy units in a clinical setting. These devices take a single measurement across a relatively wide band of wavelengths concentrated in the region considered most therapeutically effective. The readings (displayed in units of μW/cm2/nm) are intended to provide an effective irradiance measurement that users can relate to the light's ability to degrade bilirubin. No standards currently specify phototherapy treatment levels. However, a minimum average spectral irradiance of 4 μW/cm2/nm in the range of 425 to 475 nm has been suggested. Most medical textbooks recommend average levels in the range of 6 to 12 μW/cm2/nm.

Test Apparatus, Supplies, Parts: 

· Electrical safety analyzer


· Radiometer that measures spectral irradiance across the wavelength band of 420 to 480 nm

Special Precautions: 
Plexiglas covers for phototherapy units with fluorescent tubes must be put back in place after tube replacement.

ECRI Institute has received reports of inappropriate replacement of fluorescent phototherapy tubes with UV tubes. Although these UV light sources may emit some blue light and may have the same pin bases and dimensions as the correct tubes, they are not intended for phototherapy of hyperbilirubinemia and may expose infants to hazardous levels of UV radiation.

Do not touch the glass of tungsten-halogen bulbs. Hold the bulb with a clean, dry cloth during installation.

Note:A radiometer's reading depends on the unique spectral response characteristics of each model phototherapy unit and radiometer. Therefore, only irradiance readings for a particular light source/radiometer combination can be compared. Readings from different manufacturers' radiometers for the same light source cannot be compared. It is not necessary to use a phototherapy unit manufacturer's radiometer, but the same radiometer should always be used with the same lamp.

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.

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



Mount/Fasteners .

If the unit 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/Brakes.

If the unit moves on casters, 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 unit is so equipped. 



AC Plug.

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 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.



Fiberoptic Pads/Cables.

Inspect any fiberoptic pads and cables associated with the phototherapy unit for general condition. Check that there are no unusual dark spots across the pad when the light unit is turned on. Carefully examine insulation of cables for broken fibers.



Fiberoptic Cable Connector.

Verify that the fiberoptic cable is firmly gripped by its cable connector.



Filters/Heat-Reflecting Mirrors.

In phototherapy units with tungsten-halogen bulbs, check the condition of the IR/UV filter for any noticeable scratches or flaking. Clean with manufacturer-recommended solutions. In phototherapy units with fluorescent tubes, check that the Plexiglas cover (UV filter) is clean and in place.



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 course of the inspection, be sure to check that each control and switch performs its proper function.



Heater.

If the unit is integral with a radiant warmer, refer to the Radiant Warmers Procedure 419.



Fan.

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



Indicators/Displays.

Confirm the operation of all indicators on the unit. Be sure that all segments of a digital display function. Record reading of an hourmeter, if present.



Alarms .

Induce alarm conditions to activate audible and visual alarms.



Audible Signals.

Operate the unit to activate any audible signals. Verify that the signal can be easily heard in the area in which the unit will be used.



Labeling.

Check that all necessary placards, labels, and instruction cards are present and legible.



Accessories .

Verify that user-operated radiometers are returned for manufacturer calibration at least annually.



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.



Spectral Irradiance.

Measure spectral irradiance with a radiometer, and determine an average of at least three measurements. Use the same model radiometer and sensor head with the same phototherapy unit and the same method of measurement as used to obtain baseline readings during acceptance testing.Compare the average irradiance with the average value determined during acceptance inspection.

Replace fluorescent tubes if light has dropped 20% to 30% below the baseline value or after the manufacturer-specified number of operating hours. When the spectral irradiance level is marginal, it may be desirable to determine that it is not due to low line voltage. Replace fluorescent tubes and tungsten-halogen bulbs if average spectral irradiance is less than 4 μW/cm2/nm), and indicate this on the inspection form.



Preventive Maintenance: Clean.
Clean the exterior (interior, if appropriate).



Lubricate.

Lubricate the fan, if necessary.



Replace.

Replace tube(s)/bulb, if necessary.
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