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on 

Auditory Brainstem Responses (ABR) are widely used in audiological and 
neurological pediatric practice [11,15,16]. A major field of application, however, is 
represented by the neurologic and auditory monitoring of the high-risk newborn 
[19]. Normative data in preterm newborns are rather difficult to ascertain due to 
technical and physiological factors [13,23], mainly linked to the influence of intra- 
and extra-uterine life and of birthweight upon brain maturation. 

Since little has been related upon these points [8,11,19], the aim of the present 
paper is to study auditory maturational processes, as reflected by A 
function of conceptional age and birthweight, in a population of preterm and of 
fullterm newborns. 

It has to be clarified that conceptional age corresponds to the gestational age 
added to the extrauterine one. All newborns can be classified in ‘preterm’ (less than 
37 weeks), ‘at-term’ (37-42 weeks), and ‘post-term’ (more than 42 weeks). Among 
the 3 groups, birthweight can be appropriate for conceptional age (ACA), small 
(SCA) or large (LCA). To allow such a classification, the appropriate birthweight 
for each week of gestation must be known. The most commonly used reference table 
is the Denver intrauterine weight curve, compiled by Lubchenco e: 2:. [lo]. Any 
infant whose birthweight is below the 10th centile is considered to be SCA, while 
those above the 90th centile are LCA. 

aterials an 

ABR have been studied in a group of 49 preterm (Group A) and in a group of 
285 fullterm (group B) newborns. Group A newborns, all born before the 37th v eek 
of conceptional age, showed a birthweight ACA in 38 cases, while in 11 it was 3CA 
[IO]. Newborns underwent a first recording session within the first 48 h of el:tra- 
uterine life, while a second, a 3rd and a 4th one were perfarmed at the 42nd, ,52nd 
and 64th week of conceptional age, respectively. With regard to Group B newborns, 
only 29 SCA and 25 ACA, randomly chosen, underwent the lor;$udinal ABR 
recording. A first sessionwas performed within the first “48 h after birth (42nd week 
of conceptional age), a second and a 3rd one at the 52nd and 64th week of 
conceptional age, respectively. ABR was performed partly in the Neonatal Care 
Unit of the Hospital of Perugia, partly in the Audiological Laboratory of the E.N.T. 
Clinic of the University of Pemgia. In the latter case, the infant was examined in an 
electrically shielded silent room. Signals were picked up by miniaturized (1.1 cm 
diameter) silver chloride Beckman electrodes positioned at the upper forehead 
(active) and at both mastoids (reference and ground), after having repeatedly 
cleaned the skin with alcohol to reduce interelectrode impedance to at least 5 kQ. 
The employed stunuli were 2048 unfiltered alternating clicks, generated by rectangu- 
lar electrical pulses of 0.1 ms duration zncl delivered monoaurally thzcttgh a TDH 
49 headphone at 70 dB nHL (normalized to the psychoacoustical thr&~o!d of 15 
normally hearing subjects) intensity level, at 2i stim,/s repetition ra%,e. The signals 
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while wave I was absent in two at the first recoding session. In 11 SCA ones all 
waves (I-V) were absent at the first recording session, waves III and V were present 
in two cases at the second, and all the waves were present in “0 cases at the third 
recording session. Mean values f 1 SD of the latency values are reported in Table I. 
0nly data concerning the 3rd and the 4th recording sessions could be compared, as 
in SCA newborns too many data are missing at birth. At the 52nd week a significant 
difference was present between the two groups (ACA and SCA) concerning wave I 
(P 6 O.OOOl), III (P d 0.0001) and V (P < 0.0001) latency values. At the 64th week, 
a reduced but still significant difference was present. The linear regression analysis 

1) progressive reduction of t e influences of the 
birthweight upon waves latency values with increasing age. 

Iq?uence of birthweight within grorap B newborns (ACAL us SCA) 
In the 25 ACA newborns, a normal waveform was detected in &l eases 

except in two at the first and second r g sessions, while in all cases at the 
third one. ata referring to the last recording sessions (2nd and 3rd) are reduced in 
number as some children were lost at the follow-up. In the 29 SCA newborns, a 
normal waveform was observed in 18 at the first recording session, in 26 at the 
second and in all at the third one. Mean f I. SD of the latency values are reported in 
Table II. At the first recording session, a statistically significant difference was 
noted between ACA and SCA infants concerning waves I (P < O&05) and V 
(B G 0.05) latency values. At the following recording sessions, no statistically 
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-. .- 
Group A 2nd 38 2.05 0.13 0.03 

Group B 1st I 25 I.99 0.15 0.04 N.S. 
Group A 3rd 4 38 I.73 0.08 0.01 N.S. 
Group B 2nd I 13 1.84 Q.26 0.07 

Group A 4th I 38 1.66 0.06 0.01 N.S. 
Group B 3rd I 5 1.96 0.19 0.09 

Group A 2nd III 38 4.90 0.20 0.03 N.S. 
Grmp B 1st III 25 0.30 0.06 

Group A 3rd III 38 0.09 0.01 N.S. 
Group I5 2nd III ’ 13 0.26 0.07 

4th III 38 0.10 0.02 N.S. 
3rd III 5 0.2 0.10 
2nd V 38 0.1 0.26 N.S. 

Group B 1st V 25 7.12 0.22 0.04 
Group A 3rd V 38 6.70 0.1 0.02 N 
Grimp B 2nd V 13 6.80 0.3 0.09 
Group A 4th V 38 6.52 0.11 0.02 N.S. 
Group B 3rd V 5 6.48 0.24 0.11 

TABLE IV 

Mean values f 1 SD of waves I, HII and V laarency values in SCA newborns 
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29 6.58 0.31 0.06 N.S. 
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In ACA newborns, both preterm and fullterm, no significant changes in A 
wave latency could be observed at the same conceptional age. In fact, in greup A 
the values concerning the second, 3rd and 4th recording sessions are almost 
superimposable to those referring to the corresponding sessions (l-3) of group 

A subjects showed reduced latency values compared t 
B ones (Table III). When considering SCA newborns, a slight 

statistically significant difference of latency values between group A and 
newborns could be observed concerning all waves. Although reduced, this 

difference was still present at the last recording session ( th conception& week) 
(Table IV). 

Evidences exist in the experimental animal and in humans that ABR wave 
latency values and over211 waveform are strictly related to maturational processes at 
the end organ and brainstem pathway levels [9,17,18,21]. In fact, it has been shown 
that ABR is often difficult to record before the 28th week of conceptional age even 
at high stimulus intensities, while at this age potentials appear at M-(0 
[12,22]. According to Salamy [19], only the SO% of newborns below 30 week 
show responses at 60 dB stimuli, while they become clearly evident two z~ks later. 
These results are in agreement with Eggermont 131 and Galambos [4], who state that 
after the 30th week of gestational age, middle ear, end organ brainstem 
neuronal pathways are already sufficiently mature, these processes t place in a 
caudo-rostral direction [1,6,7,20]. 

Our data show that at birth ABR peaks are absent in all the SCA preterm 
newborns in response to 70 dB nHL clicks, while their occurrence progressively 
increases at the following recording sessions. Also in U/29 SCA fullterm newborns 
the occurrence of ABR peaks is significantly reduced at birth, while it is almost 
normal in ACA newborns, both pre and fullterm. ABR peak latency values and 
overall waveform differences between ACA and SCA newborns tend to decrease 
with increasing conceptional age and, at the 64th week, the differences are greatly 
reduced. As all the newborns who presented an absence of the ABR pattern were 
SCA, regardless they were pre; or fullterm, we can state, in agreement with 
and Salle [14], that birthweight in relation to conceptional age represents a major 
factor in the genesis of the ABR pattern. 

In ACA preterm newborns, in fact, ABR waveform was almost superimposable 
to that observed in ACA fullterm ones, and underwent the same maturational 
changes, except in some cases in whom the normalization occurred later. To explain 
that no significant differences can be observed between pre- and fullterm ACA 
newborns at the same conceptional age, as previously shown also by Chiarenza et al. 
121, it must be remembered that the neurologic maturation follows precise prede- 
termined steps [24], .which can not be modified by preterm birth. 
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