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Hyper-bilirubinemia

©

A phototherapy device is used to treat hyper-bilirubinemia, a 
disease which often occurs in babies and is characterized by 
high bilirubin concentrations in the blood. 

Bilirubin is a normal, yellow, product of hemoglobin 
breakdown, caused by the body's clearance of aged red blood 
cells which contain hemoglobin. It remains in the body until the 
liver converts it to a form that can be excreted. 

Jaundice, a yellowish discoloration of the skin, eyes, and mucous membranes, results when bilirubin levels in the blood 
are too high. High bilirubin levels can be caused by the inability of an immature liver to process high levels of bilirubin, 
particularly in neonates.

Bilirubin is excreted in bile and urine, and elevated levels may 
indicate certain diseases. It is responsible for the yellow 
colour of bruises and the yellow discoloration in jaundice. 
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Phototherapy

©

Visible light, specifically the blue-light wavelengths of 
approximately 420 to 500 nanometres, photo-
chemically reduces bilirubin to water-soluble products 
that can be excreted. 

By exposing patients to light of this wavelength range, 
hyper-bilirubinemia can be treated. 

The blue light can be applied 
• with overhead lamps, which radiate the blue light or
• with a device called a Bili-blanket, which uses fiber 

optic to guide the blue light to the babies skin. 

Phototherapy unit
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Overhead Lamps

©

Devices using overhead lamps can be freestanding on casters, 
ceiling or wall mounted, or attached to infant radiant warmers 
or infant incubators; some units have height and hood angle 
adjustments. 

Bassinet-style units, in which the infant is placed in a plastic 
bassinet containing a bank of lights in an overhead case, are 
also available. 

Free-standing Bassinet-style 

Irradiance level is controlled by 
• light-intensity switches and 
• by the distance between the light source 

and the patient. (Decreasing the distance 
between the patient and the light source 
increases the irradiance level.) 

A radiometer with an appropriate bandwidth can be used to measure 
the irradiance that reaches the patient during phototherapy.

Phototherapy unit
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Pad systems

©

Fiber-optic phototherapy pad systems, also called bili-blankets, use 
a tungsten-halogen bulb in a metal case, a flexible fiber-optic cable, 
and a light-emitting plastic pad, usually 25cm x 13cm. 

Filtered blue light is delivered from the source through the fiber-optic 
cable and emitted from the sides and ends of the fibres inside the 
pad, which is wrapped around the infant.

Bili-blankets offer the possibility of treating some degrees of 
jaundice at home as long as the baby is otherwise healthy. This 
makes these devices quite popular with parents, doctors and 
insurance companies, who would otherwise have to pay for 
more expensive inpatient treatment. 

Phototherapy unit
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Scientific Principles: photo-chemical reactions

Phototherapy unit©

Photo-chemistry is the branch of chemistry concerned with the 
chemical effects of ultraviolet radiation, visible light or infrared 
radiation.

A photo-chemical reaction is a chemical change 
induced by light. An example is photosynthesis, 
where sunlight is absorbed by plants (leaves) and 
provides the energy to help the plant grow.  

photosynthesis
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Preventive Maintenance

Phototherapy unit©

Always disinfect and clean the unit and accessories before any maintenance
disconnect power supply before maintenance
use original parts for maintenance

periodically check the insulation and the cable connection

check the temperature measuring system 
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Safety Considerations

Phototherapy unit©

Using the wrong replacement tubes may result in ineffective phototherapy and may 
expose infants to excessive UV or IR irradiation, causing overheating and burns. 

UV radiation is associated with such adverse effects as erythema and skin tanning, 
which can contribute to skin cancer. In addition, overheating can cause dehydration 
and complicate other conditions.

If tubes other than those specified by the manufacturer are to be used, verify with a 
radiometer that they are appropriate (transmit light in the right frequency range).

Ultraviolet (280 to 400 nm) or near-infrared (780 to 1,400  nm) radiation must be filtered because at high enough levels, 
both types of radiation can damage the eyes and skin. 

Known common side effects of phototherapy include changes in body temperature, insensible water loss, and 
diarrhoea. 

With fiber-optic units, a blanket can be wrapped around the infant and fiber-optic pad to minimize fluctuations in body 
temperature.
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