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Abstract

Neonatal hyperbilirubenemia is a common problem in neonates.

The aim of this study was to evaluate phototherapy with reflectors versus 

conventional phototherapy; it was a prospective randomized controlled study 

on 60 full term neonates with non-hemolytic jaundice at EL-Nasr general 

hospital, Port-said from June 2010 till June 2011. They were divided in two 

groups, group A (30 neonates) who received phototherapy with reflectors and 

group B (30 neonates) who received conventional phototherapy they were 

compared as regard total bilirubin and duration of hospital stay.

There was significant decrease in total bilirubin after initiation of treatment then 

at 12 hr and during till the end of treatment also there was reduction in 

duration of hospital stay in group (A) than group (B), We Concluded that 

phototherapy with reflectors is better control in treatment of Neonatal 

hyperbilirubenemia than conventional phototherapy.

Keywords: Neonatal hyperbilirubenemia,Phototherapy, Reflectors.
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Introduction

Although jaundice is present in most newborns and is usually benign, it is 

crucial to identify those at risk of developing bilirubin-induced neurologic 

dysfunction. Acute bilirubin encephalopathy is caused by the toxic effects of 

unconjugated bilirubin on the central nervous system.  A morbidity which if 

untreated, may progress rapidly to advanced manifestations, such as opisthotonus 

and seizures (Bhutani et al., 2005). 

Kernicterus is the chronic, permanent clinical sequelae of bilirubin toxicity. It 

is preventable by approaches that have changed over time (Moerschal et al., 

2008).

In the past, the only sources of light were fire, luminescent organisms, and 

the sun. As the first two are too weak to induce significant phototherapeutic 

responses, heliotherapy was the only possible form of phototherapy up until the end 

of the 19th century. From the time of the Pharaohs, most ancient civilizations and 

cultures have worshipped the sun or sun gods and appear to have made some 

connection between sunlight and health (Goldberg, 1930).

Throughout the 1950s, exchange transfusion was the primary treatment for 

hyperbilirubinemia (Watchko, 2005). It was not until the late 1960s that 

phototherapy became widespread in the United States (Bryla, 1985).

An observation by an English nurse in 1956 led to the discovery that visible 

light could lower serum bilirubin levels in newborn infants, and subsequent research 

showed how photons of light energy are absorbed by the bilirubin molecule 

converting it into isomers that are readily excreted by the liver and the kidney. 

Understanding the dose-response effect and other factors that influence the way 

light works to lower bilirubin levels has led to the effective use of phototherapy and 
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has eliminated the need for exchange transfusion in almost all jaundiced infants 

(Maisel, 2001).

Phototherapy is the single most common intervention used for treatment of 

neonatal jaundice (Vreman et al., 2004). It is a useful method because it is easily 

available and devoid of all complications of double volume exchange transfusions 

(Sarin et al., 2006). The therapeutic efficacy of phototherapy can be enhanced by 

use of special blue light and by employing “double- surface” phototherapy units 

(AAP, 2004). 

In the 1980s and 1990s, there was a resurgence of kernicterus in the United 

States and abroad, which has been attributed in part to early hospital discharge, the 

influence of management, and an increase in the number of breastfed infants, with 

a proportional increase in breastfeeding inadequacy in the first week of life 

(Thomas et al., 2000).

McDonagh in 2001 claimed that in the future, phototherapy may be 

supplanted by pharmacologic treatment, but in the near future the most likely 

advance will be the introduction of novel forms of light production and delivery. 

A sling made of reflective material, hung on the sides of a phototherapy unit 

may increase the exposed body surface area by reflecting light and therefore, can 

increase the efficacy of phototherapy (Djokomuljanto et al., 2006). 

Although the use of white reflective material has been recommended to 

achieve faster decline of serum bilirubin, use of slings for this purpose has not been 

investigated adequately.

Sivanandan and his colleagues (2009) described a phototherapy unit with 

six light sources: four blue compact fluorescent lights (CFL) and two white CFLs 

with slings made up of white plastic sheets with reflecting inner surface.
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Aim of the work

The aim of this study was to

(1) Compare between the efficacy of ordinary phototherapy and 

phototherapy with reflectors.

(2) Compare the rate of complications of both types of phototherapy.

In order to use a new method of treatment.
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Chapter1: Bilirubin Metabolism

1) Bilirubin synthesis 

Bilirubin is produced by the breakdown of heme-containing proteins. In 

newborns, 75% of all bilirubin comes from the catabolism of erythrocyte 

hemoglobin (Maisels, 2005).

The remaining 25% of bilirubin is produced from the breakdown of other 

proteins, such as myoglobin, cytochromes, catalase, and peroxidases. Bilirubin 

synthesis starts with the lysis of senescent red blood cells (RBCs) in the 

reticuloendothelial system. When RBCs are degraded, heme is released from 

hemoglobin. Heme oxygenase, an enzyme found in most cells of the body 

except anucleated RBCs, catalyzes the first step in the breakdown of heme, 

yielding equimolar parts of biliverdin, iron, and carbon monoxide (CO) (Wong 

et al., 2006). 

Iron is conserved for new heme synthesis, and most of the CO is 

excreted by the lungs. From this initial step arise two points that have clinical

implications discussed in more detail later: (1) Heme oxygenase is the rate 

limiting step for bilirubin production; inhibiting heme oxygenase limits the 

amount of bilirubin produced. (2) CO production is linked to bilirubin synthesis 

and, if measured, can serve as a proxy for the extent of hemolysis. Biliverdin, a 

water-soluble, nontoxic, blue-green pigment is then rapidly converted by a 

second enzyme, biliverdin reductase, to indirect (unconjugated) bilirubin. This 

bilirubin isomer is orange-yellow, fat soluble, and not readily excreted in the bile 

or urine. Each gram of hemoglobin yields 35 mg of bilirubin (Maisels, 2005).
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Figure (1): Bilirubin Synthesis, Transport, And Excretion. Abbreviations: RBC, Erythrocytes; 
RE, RPeticuloendothelial (Watson, 2009).


