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ABSTRACT 

Background: Hearing impairment is the most common congenital defect, 

acquired hearing loss may develop as side effect of using ototoxic drugs. 

Aim of the work: To assess the effect of  vancomycin on hearing of 

newborns admitted to NICU. methods: this case control study included 

100 neonate (50 received vancomycin) and ( 50 didn’t  receive 

vancomycin). History, investigations done during admission& OAE tests 

were done. Results:  OAE tests were normal in both groups indicating 

vancomycin not ototoxic. conclusion: Using vancomycin is not ototoxic 

to neaonates when used in standard dose and duration. 

Key words: ototoxicity , vancomycin , hearing loss , neonate, OAE 
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INTRODUCTION  

re-lingual hearing impairment is a silent pathology causing serious 

consequences on the acquisition and development of language 

abilities (Ghirri et al., 2011). It is the most common congenital defect. 

Current Universal Hearing Screening (UNHS) statistics indicates an 

overall hearing loss rate 1-3 every 1,000 live births and 2-4 every 100 in 

NICUs. Studies revealed that 95% of all newborns with permanent 

hearing loss have parents with normal hearing (Papacharalampous et al., 

2011). 

In Egypt, there have been no national surveys on prevalence of 

hearing loss, but one of the hospital-based academic studies done 2010 

using Otoacoustic Emissions (OAE) test found that 2.5% of all neonates 

suffered from hearing loss (Hamid et al., 2010). 

Cause of permanent hearing loss in childhood varies, but most 

common cause is the genetic congenital hearing loss (HL), it constitutes 

60% of all causes and classified into non syndromic and syndromic (HL).  

Acquired congenital hearing loss is another type, it implies that a 

perinatal event has led to deafness as an isolated finding or as part of a 

more generalized illness. It is either an infective type as in cases of 

maternal infections, especially linked to German measles and CMV, or a 

non-infective type as in cases of harmful perinatal events such as 

prematurity, birth hypoxia and neonatal jaundice (Saeed et al., 2009). 

Beside the congenital causes, acquired hearing loss may develop as 

a complication of diseases as otitis media, bacterial meningitis, measles, 

P 
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and mumps or as side effect of using ototoxic drugs such as 

aminoglycosides and vancomycin. 

Many experts do not consider vancomycin to be an ototoxic drug 

(Raybek, 2006), but some researchers suggested that high dose therapy 

may pose a significant risk (Forouzesh et al., 2009), others stated that 

vancomycin may produce synergistic effect when administered in 

combination with aminoglycosides aggravating their ototoxicity (Rybak, 

et al., 2009). 

OAE test used in this study is a simple, objective, reliable and a 

non-invasive test. It requires outer and middle ear to be disease free to 

function properly. It measures the emissions produced normally in the 

cochlea by mechanical vibration of the normal outer hair cells of inner ear 

in response to a sound stimulus. It is to be noted that this device can only 

test up to the level of cochlea, hence babies with neurological disorders 

associated retro cochlear pathology can be missed by OAE testing (Lam, 

2003). 

According to recommendations of The Joint Committee on Infant 

Hearing 2007, screening should be completed by 1 month of age, and 

diagnosis by 3 months, to allow for intervention and treatment by 6 

months of age for best prognosis (Finitzo et al., 2000). 
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AIM OF THE WORK 

he aim of this work was to assess the effect of vancomycin on 

hearing of newborns admitted to NICUs using OAE test. 
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Chapter 1 

ANATOMY AND PHYSIOLOGY OF HEARING 

ounds are atmospheric pressure waves created by moving objects, as 

their movement alternately compresses then decompresses the 

surrounding air to create a pressure wave that propagates outward. We 

perceive these pressure waves as sounds; the wave frequency reflects its 

pitch. The ability to perceive sound requires the energy of sound waves to 

be converted into an electrical signal, a process that occurs within the 

inner ear and relies on sensory hair cells (Preston and Thad, 2012). 

Anatomy of the ear:  

 

Fig. (1): Anatomy of external, middle and inner ear (Chittka and Brockmann, 2005). 

The ear is composed of external, middle ear (tympanic) with 

malleus, incus, and stapes, and inner ear (labyrinth) with semicircular 

canals, vestibule and cochlea (Fig. 1). 

S 
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External ear 

The auricle and the external acoustic meatus (external auditory 

canal) compose the external ear. The external ear functions to collect and 

amplify sound, which then gets transmitted to the middle ear. The 

asymmetric shape of the external auricle introduces delays in the path of 

sound that assist in sound localization (Newton and Vallely, 2006). 

 Auricle: 

The concha surrounds the opening to the external auditory meatus 

(external auditory canal), whereas the auricle consists of root/crus of 

helix, helix, antihelix, scaphoid fossa, triangular fossa, crura of antihelix 

(superior, inferior), antitragus, lobule and tragus (James et al., 2009). 

 

Fig. (2): External ear (James et al., 2009). 

o The arterial supply of the auricle is composed of the posterior 

auricular artery, the anterior auricular branch of the superficial 

temporal artery, and the occipital artery. Veins accompany the 

corresponding named arteries. 

o The sensory innervation of the external ear has been well studied and 

is composed of the following: 
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External acoustic meatus (external auditory canal): 

The external acoustic meatus (external auditory canal) is formed by 

cartilage and bone. The canal measures about 4 cm in length (from the 

tragus) to the tympanic membrane and is curved in an S shape. The 

mandibular condyle sits anterior to the bony portion of the external acoustic 

meatus. The mastoid air cells sit behind the bony portion of the canal. 

o Sensory innervation to the external acoustic meatus consists of both 

the auriculo-temporal nerve (from the mandibular branch of the 

trigeminal nerve) and the auricular branch of Vagus (Arnold nerve). 

Also the tympanic plexus offers some contributions. 

o The arterial supply includes the posterior auricular artery, deep 

auricular branch of the maxillary artery, and the superficial temporal 

artery (Netter, 2010). 

Middle ear (tympanic cavity): 

 

Fig. (3): Middle ear (Robin and Thad, 2012). 


