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I. INTRODUCTION

A. Problem. There is considerable evidence to suggest that the low
frequency pure lone air and bone conduction thresholds elicited from deaf
children at high intensity levels do not reflect valid auditory sensitiv-
ity but rather represent vibrotactile exteroception mediated through the
cuteneous-tactile receptors. Nober (21, 22, 25, 26) provided much of the
evidence to suggest the pure tone air and bone conduction thresholds
obtained from severely deaf children at high intensity levels are indeed
"sseudoauditory" [Nober (22))or invalid auditory responses that actually
reflect vibrotactile sensitivity. If this contention is correct, there
are pertinent implications for the diagnostic, educational, and habilita-
tive management of the deaf child. Ideally, the profile of a suspect
deaf child is based on the collective dsta from audiologic, otologic,
pediatric. and psychologic consultations but "ideal" circumstances do not
always prevail and not infrequently the only quantitative data that is
available during the first year are the thresholds provided by the
audiologist. Unwittingly, in the course of events, major emphasis is
frequently relegated to these cursory audiclogic findings. While most
audiologists readily concur there are marked limitations to pure tone
thresholds and emphasize the pertinence of concomitant dysacusic problems
and other factors not identified by the pure tones, they nev~rtheless
indulge in tentative and unwarranted predictions from the ol cained thresh-
old data. Furthermore, these data are employed by the otologist to aid his
initial diagnosis and later by the school official for enrollment into a
school for the deaf [ Nober (27)]. Even the hearing aid evaluation is
arbitraily based on the clinical wisdom and subjective judgment of the
audiologist who initially relies on his air conduction data as these are
his only quentitative results [ Nober (23, 2L, 25)]. Yet, a prevailing,
intellectual ambivalence relative to the pure tone thresholds obtained from
deaf children compels audiologists to interpret the "hearing levels" with
reluctance. Experience has shown the thresholds have low predictive value
for speech development, languege development, educational success, social
interaction, etc. A crucial possibility to be resolved is whether these
ostensible auditory thresholds are velid or whether they are non-auditory
perceptions that inadvertently intervene to precipitate fallacious
prognostications about the auditory fumction.

Even if it is granted that there are some limitations to the inherent
values of the pure tone thresholds relative to the diagnosis and management
of the deaf child, it is still necessary to learn more and explore about
the validity of these measures. Nober (21, 22, 25, 26) seriously questioned
the position of the skeptics and asserted that valid air and bone conduction
thresholds do contain a great deel of useful and pertinent information.
Valid air conduction thresholds provide essentially the same information
but the transmission bypasses the conductive mechanism via the bones of the
skull or face and radiatesthe stimulus energy directly to the cochlea. A
difference between the air and bone thresholds of 10 dB or more connotes e
significant "air-bone gap" (AC-BC) and this AC-BC gap or difference
reflects the impedance loss attributed to the corductive mechanism. In
essence, valid air conduction thresholds designate the degree of loss or
"hearing level" and the gross site of the lesion as the conductive and
sensory-neural components can be quantitatively delineated into their
respective magnitude of threshold shift. Indeed, this is valuable informa-
tion! Recognizing, then, that there are inherent limitations to the




prognosticative scope of the pure tone thresholds, they are still
markedly important for auditory assessment [Carhart (7)] especially when
used in adjunct with supportive data of other specialists. If the thresh-
old deta are invalid and do not designate auditory sensitivity, then
valuable and pertinent information is lost and the predictive profile
becomes ambiguous.

Perhaps the prevailing skepticism relative to the value of the pure
tone thresholds of deaf children may be more arbritrary than prudent snd
partly related to the fact that the obtained values are not always
auditory but are vibrotactile as Nober (22, 23, 25, 26) has propounded. If
it were possible to differentiate valid auditory sensitivity from vibro-
tactile sensitivity then, the prognosis relative to speech development and
the other behavioral processes mey be more closely relat. ' to the hearing
levels. This proposal is based on the contention that pr. valent weaknesses
of pure tone thresholds elicited from profcundly deaf children may be partly
due to their inherent limitations but also that these consistent and
reliable low-frequency thresholds are often invalid and subsequently do not
reflect the integrity of the auditory mechanism. It is conceivable that the
, valid auditory pure tone thresholds have considerable velue for both the
. diagnosis and educational management when they actually reflect the integrity
| of the hearing mechanism. The vibrotactile thresholds, later to be designated
, cutile thresholds*(i.e., cutaneous-tactile exteroception), need to be
| positively identified as they may have diagnostic pertinence Bocca and
| Perani (6) and certainly have therapeutic, habilitative and educative
i ramifications. Indeed, cutile thresholds can even be employed as a
quentitative index of the conditioned response of a child relwtive to
threshold perception.

B. Background. The validity of the pure tone air and bone conduction

thresholds is based on research that has been amassed through the years
[Corso, et. al. (9); Dadson, et. al. (10); Harris (12); Netional Health

‘ Survey (20); Whitting, et. al. (38); Albrite, et. al. (1) . These data

\ were based con thresholds obtained at relatively low intensity levels, and

| not at or neur the maximum output of the audiometer. However, the pure tone
thresholds elicited from deaf children are obtained at levels that &are

' marginal to discomfort where the sensations may be confounded with cutaneous-

| tactile interference. Yet, little or no attention has been directed to
validating auditory thresholds at high intensity levels; instead, a tacit
compliance prevails that the original validation on normal hearing subjects
also applies to the deaf population. This study purports to investigate
this assumption.

The modern audiometer calibrated to the ISO, 1964 standard cen
‘ produce maximum sound pressure level (SPL) power outputs (re: .0002
; microbar) reaching 135.5 GB at 125 Hz; 11L.5 dB at 250 Hz; 121 4B at 500 Hz;
E 116 dB at 1000 Hz; 118.5 dB at 2000 Hz; 119 4B at L4000 Hz; and 118.0 dB at
i 6000 Hz. Energy at these intensity levels is quite penetrating and capable

*See page 26
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of activating cutaneous-tactile receptors. Some of the output levels in
the low frequencies approach and even surpass the threshold of discomfort
where other types of sensory receptors become involved [ Verrillo (30, 31);
Sherrick (28) ]. In many instances, pain receptors are excited as discom-
fort is approached; this is especially prevalent in the pathological ear
with recruitment. Deaf children occasionally depict that they "feel" a
pressure or a tickle ratheir then hear a low frequency tone. When the deaf
child is conditioned to give some behavioral response to the tomne stimulus,
no effort is exercised to insure that he "heard" the tone rather than felt
it, if this is possible. Furthermore, a congenitally deaf child who has
never experienced an auditory sensr' .on cannot make this fine, quelitative
judgment with any degree of sophi. 'ication. Inadvertently, then, he is
conditioned to yield valid and reliable vibrotactile thresholds that are
mediated through cutaneous-tactile exteroceptors; these responses are
nctoriously "reliable" and should be as they reflect resl sensations. To
the unsuspecting audiometrist, the consistent or reliable thresholds allude
to ostensibly velid hearing thresholds.

The functional similarities between the auditory and cutaneous-tactile
receptors suggest why a subject can easily confuse the two sensationms,
particularly a deaf subject who is devecid of any prior experience. Studies
on skin receptors indicate that there is extreme sensitivity of the integu-
ment to the type of energy propagated from intense low-frequency pure tone
[ Geldard (11) ]. The sensitivity of the skin to vibratory stimulation has a
long history dating back to Weber's 1846 (37) pressure theory, Meissner's
1859 (16) theory, and von Frey and Kiesow's 1899 (35) tension theory.

More recently, Wheddsl, et. al. (36) showed that sudden mechanical
displacement effects the Pacinian corpuscles while Nafe and Kenshello (18)
have shown that dynamic movement is involved in touch rather than static
displacement. One particular variable of interest here is "contactor
area.'" This has been studied by a number of investigators [ Nafe and
Wagner (19); von Bagh (34); Holwey and Crozier (13); Verrillo (30, 31} .
For the most part, these studies showed that responses to mechanical
displacement are mediated by more than one receptor system although the
exact nature is still unresolved. Parameter displacement, velocity, and
time are all crucial determinants of the threshold of any particular
contact area. Most studies concur that absolute thresholds plotted as a
function of contact area result in 1.5 dB slope per doubling ~f area. If
circumference is calculated instead of area, the slope rating for
sensitivity is 3 dB per doubling of area. This closely approximates the
slope found in hearing when the stimulation area of the basilar membrane is
increased. This physiologic parallelism reinforces the contention that
hearing is a form of vibration and there is even a small functiocnal range
where the two overlap, i.e., 18-20 Hz. There are other parallelisms to
audition; for example, a functional relation exists between the temporal
patterns stimulus intensity for tactile sensitivity as mathematically
predictable [Zwislocki (39); Verrillo (33) . There is a similar function
for audition [Hughes (1l4); Miller (17); Zwislocki, et. al. (4O)]. It is
evident, then, that there is physiological evidence to suggest that the
auditory and vibrotactile modalities are closely related in the low
frequencies [Bekesy (5) ].




C. Related Literature.

1. Air conduction studies. Nober (1963) investigated the air conduc-
tion thresholds of deaf children as a function of age and frequency reletive
to (1) audiogram configuration, (2) test-retest reliability, (3) percentage
of "no response", (L) standard deviation end (5) standard error of measure-
ment. His forty-two experimental subjects all had normal intelligence,
ranged in age from five to fourteen years with a relatively even sex
distribution, i.e., twenty males and twenty-two females. The results
indicated that the eudiogram configuration typically showed a sloping drop
from 65 dB at 125 Hz to 95 dB at 2000 Hz (ASA, 1951). This occurred for
all age groups as well as for the total group, ages pooled. Functionally,
the thresholds did not show any variance with age, were at or near maximum
output level of the audiometer and were quite homogeneous. Ninety per cent
of the deaf children responded at 250 Hz and ninety-five per cent responded
at 500 Hz. Standard deviation values were also quite small and never
exceeded 10 dB while the standard error of measurement which reflects the
repeatability of the test scores (or the subject's absolute consistency from
test to test) never exceeded 5 dB. Nober (21) concluded that these air
conduction thresholds were suspiciously reliable and showed excessive
homogeneity considering the wide range of etiologies among the subjects.

He reasoned that the threshold sensation level values were near the maximum
output of the audiometer where the sound pressure level output is severe
and approiches discomfort levels. Actually, the maximum output levels of
the modern audiometer are set relative to discomfort thresholds that were
ascertained from normal hearing subjects.

It beceme clear that perhaps the audiograms plotted for some deaf
subjects were not valid hearing thresholds but designated sensitivity values
that were mediated through other receptors. The work of Verrillo (30),
Bekesy (4), and Sherrick (28) showed that skin sensitivity to vibratory
simulation has a characteristic U-shapped curve with maximum sensitivity in
the region of 250 Hz. It is pertinent that Nober (21) obtained reactions
from 90% of his subjects at 250 Hz where skin sensitivity is most acute.
Furthermore, Arnold (2) showed data for "feeling curves" that were similar
to the Nober (21) air conduction values, i.e., 45 dB at 125 Hz, 65 4B at
250 Hz, 95 dB at 500 Hz and 100 dB at 750 Hz. Schlosser, et. al. (29) also
revealed similar air conduction values for deaf children. Recently,
Langenbeck (15) reported air conduction thresholds that are almost
identical to the Nober (21) data.

In still another study, Nober (25, 26) placed the air conduction
receiver in the palm of the hand and subsequently obtained "palmar"
thresholds from 9l deaf subjects. Results showed little or no variation
relative to age and & relatively narrow range of values among subjects.

All 94 subjects yielded palmar thresholds at 125, 250, and 500 Hz while
only one-third to one-hslf responded at 1000 Hz, depending on the age group.
The palmsr threshold values (ages pooled) were: 70 dB at 125 Hz, 80 4B at
250 Hz, and 100 dB at 500 Hz. There were no palmar thresholds at 1000,
2000, L4000, and 6000 Hz, respectively. When these values wWere compared to




those elicited at ear level in the standard clinical manner, the palmar
thresholds were 5 dB more sensitive at 125 and 250 Hz, equal at 500 Hz and
poorer beyond this frequency. The proximity of the palmar and ear level
thresholds were construed as further support that the ear level values
reflected vibrotactile exteroception. At the low frequencies, the sound
generated into the hand yielded even better thresholds; this was
anticipated as the palmar integument is intrinsically more sensative to
vibrotactile stimulation.

2. Bone conduction studies. Bone conduction thresholds of deaf
children have also been explored. It is not uncommon to obtain bone
conduction thresholds at 125, 250, and 500 Hz on children with profound
sensory-neural deafness. These thresholds tend to be homogeneous like their
air conduction counterparts, but cccur at lower sensation level values; they
allude to and precipitate significant air-bone gaps. These gaps should not
occur in instances of sensory-neural deafness with no concomitant conductive
involvement. On occasions, bone conduction thresholds are elicited from
deaf subjects who even fail to give air conduction tl.resholds to maximum
tonal stimulation. Total lack of respoases is relatively uncommon as most
deaf subjects show some sensitivity to vibrotactile stimulation in the low
tones. Like their air conduction counterparts, the bone conduction thresh-
olds are quite homogeneous, considering the vast numbers of etiologies
associated with sensory-neural deafness. As valid bone thresholds designate
the sensory-neural component, it would be impossible for all of these
thresholds to be nearly identical. Barr (3) first noted these low frequency
bone thresholds in his deaf subjects but called them "artifacts." Bocca
and Perani (6) called them an "sudiologic absurdity" and contended that
"this peculiar behavior in bone conduction thresholds over low frequencies
only concerns the frequencies between 125 and 250. . .and are almost never
better than 20-30 db." These authors explained the dynamics in terms of a
primitive vestibular hearing mechanism mediated through the vestibular
endings in the saccule and cochlea and cited anatomic, physiologic, and
clinical evidence to support their theory of "vestibular hearing." Nober
(22) also demonstrated "pseudosuditory" or invalid, low frequency air-bone
gaps and his data were nearly identical with those of Bocca and Perani (6).
Langenbeck (15), too, revealed "feel" bone thresholds that were identical
with the Nober (22) values, i.e., 25 dB at 250 Hz and 50 dB at 500 Hz (ASA,
1951). No vibrotactile bone thresholds have been reported from 1000 Hz and
above.

As the Nober (22) study formed the basis of the present experiment, it
wiil be described in further detail. Seventy deaf children ranging in age
from 5-1b years were divided into three groups. One group consisted of 38
"partially deaf" children with varying degrees of residuel hearing. The
second group was comprised of 12 "totally deaf" children who had no
demonstrable air conduction thresholds. The 50 children of these two
groups all had an otologically confirmed sensory-neural diagnosis. The
group of twelve totally deaf children served as the control for the
partially-deaf group. A third group of twenty partially-deaf children
with a mixed loss diagnosis, (conductive and sensory-neural) represented




a population with valid air-bone gaps. The mixed loss group was used

alcng with t.e two sensory-neural groups to compare the effects of a
masking rnoise on valid bone conduction thresholds (mixed loss group) and
invalid boue conduction thresholds (sensory-neural group). The partially
deaf, sensory-neural group had a median air conduction threshol¢. of 70 dB

nt 250 Hz, Su dB at 500 Hz, 90 dB at 1000 Hz, 95 dB at 2000 Hz end a "no
response” designation at 4000 Hz. The air conduction thresholds for the
totally deaf group were NR designations throughout the range. However, the
‘bone conduction values or the sensory-neural component for the two sensory-
neurel groups were identical, i.e., 25 dB at 250 Hz and 50 dB at 500 Hz with
"no response” designations at 1000, 2000 and 4000 Hz (ASA, 1951).

Logically, then, identical bone conduction thresholds of the two different
sensorg-neural groups could not be valid. The bone conduction values of

the mixed loss group were 10 dB at 250 Hz, 30 dB at 500 Hz and 55 dB at

1000 Hz and this re )resented a 15-20 dB departure from the two sensory-
neursl groups. Also, meny of the subjects gave bone conduction responses at
2000 and L4000 Hz while no subject in either of the sensory-neural groups
gave a bone conduction response at 2000 or 4GOO Hz.

Nober (22) then proceeded to determine if it was audiologically
feasible to differentiate between the valid and invalid bone conduction
thresholds he obtained from the sensory-neural and mixed loss groups. He
nypothesized that an auditory masking stimuius should shift or increase the
anditory thresholds but should not affect the non-auditory values.
Consequently, all the subjects in the partially-deaf sensory-neural and
mixed loss groups were given a white noise that exceeded their respective
air conduction thresho s by approximately 15 dB at 250 Hz and 20 4B at 500
Hz. The results upheld. the hypothesis. The sensory-neural group with the
invelid or vibrotactils thresholds did not reveal statistically significant
mesked bone conduction shifts but the mixed loss group with the valid bone
conduction thresholds shifted 15 dB at 250 Hz and 22 dB at 500 Hz. Both
threshold shifts were statistically significant at a 1% level of confidence.
Nober {22) concluded that it was audiologically feasible to differentiate
between valid and invalid bone conduction thresholds, in some instances.
However, this study only pertained to bone conduction values and furtner
exploration is necessary for air conduction thresholds.

This study went one step further. Thirty children, selected at
random from the above groups, were tested with the bone conduction
oscillator on three "non-auditory" areas of the body, i.e., the fingers,
ulae and clavicle. At 250 Hz, all three ncn-auditory areas yielded & 15 dB
threshold; at 500 Fz, the ulna end clavicle both gave a 35 dB threshold
while the fingers were 5 dB more sensitive. There were no bone conduction
responses at 1000, 2000 and 4000 Hz for the ulna and clavicle areas but
one-third of the group yielded a 50 4B threshold at 1000 Hz for the fingers.
The three non-auditory areas were actually 10 dB more sensitive than the
mistoid areas to bone conduction at 250 Hz and 15-20 dB more sensitive at
500 Hz. This is in keping with the air conduction thresholds described
above.




In sumary, this study (1) contirmed the existence of an invalid low
frequency air-bone gap in instances of sensory-neural pathology, (2)
suggested that artifactual, vibrotactile low-frequency bone conduction
thresholds created the gap, (3) suggested an audiologic technique to help
differentiate between valid and invalid bone conduction thresholds and (4)
demonstrated similar and in some instances better bone conduction thresh-
olds from ncn-auditory areas of the body. The background literature
suggests, therefore, that the pure tone air and bone conduction thresholds
elicited from some deaf children do not reflect valid auditory sensitivity.
These thresholds have been designated as "pseudoauditory" in the past by
Nober (22), to demonstrate thet they were not valid auditory thresholds.
In a subsequent study, Nober (26) employed the term "vibrotactile" in a
comparative assessment of palmar and ear level thresholds where he
demonstrated marked similarities. ILater in this manuscript this author
will contend that the term "pseudoauditory" is insppropriate as it
assumes & negative attitude and dwells on what the thresholds do not
represent. Furthermore, the word "vibrotactile" is a term employed by
physiologists and experimental psychologists and generally pertains to
a more diffuse type of stimulus perception than what is being described
in this study. In the latter part of this manuscript, after the ear level
thresholds have positively been identified, the term cutile will be coined
by this author as an appropriate and parallel term to "audition." Cutile
was derived from cutaneous-tactile exteroception to designate what these
reliable and persistent low frequency thresholds actuslly represent.

The cardinal purpose of this study, then, is to determine whether the
air and bone conduction thresholds previously referred to as invalid,
pseudoauditory or vibrotactile can be eliminated by a local anesthetic
block to the cutaneous-tactile receptors. Valid auditory thresholds should
not vanish during this experimental condition.




II. METHOD

A. General Design. Pure tone air and bone conduction thresholds were
obtained Trom totally deaf, partially deaf, and normal hearing subjects
under two sets of conditions, i.e., before anesthesia and during anesthesia.
The ultimate objective was to determine wnat effects & subcutaneous
anesthetic block would have on the thresholds of subjects who demonstrated
auditory exteroception and the subjects with non-auditory exteroception.
While it was anticipated that the vibrotactile air conduction thresholds
would vanish under anesthesia, it was doubtful that the effect would be as
dramatic, if there are any at all, on the vibrotactile bone conduction
thresholds. The latter stimulated deep sensory receptors that
apparently would not be deterred by the local subcutaneous block.

Most of the deaf subjects were obtained from two nearby schools for '
the deaf, the Rochester School for the Deaf and the Rome School for the
Deaf. In the original grant proposal, the Upstate Medical Center was to
provide an otologist and anesthesiologist but this did not work out.
Instead a locel private otologic surgeon, Dr. Harold Weanamaker, was
employed to conduct the otologic examination and anesthetic block.

The experiment was carried on basically at the Syracuse University
Hearing Clinic. A soundproof suite, Model 1204 constructed by the
Industrial Acoustic Corporation, served as the test room. Pricr to the
anesthetic block, each subject received three air and bone conduction
tests. The first two pretests were given a minimum of one month apart to
compare test-retest scores and choose the ear to be tested during anesthesia.
The third pretest was conducted just prior to the xylocaine injection and
represents the "before" (bef) test values. The thresholds obtained during
the block were designated as the "during" (dur) values.

All the threshold raw data for the three pretests and the during
anesthetic block values were listed in Appendix A. Only subjects with
sensory-neural diagnoses and no recent history of otologic difficulty were
used. Each subject received the air conduction tone at frequencies 125,
250, T5C, 1000, 2000, 4000 and 6000 Hz, end bone conducted tones at 250,
500, 750, 1000 and 4000 Hz. An Eckstein Bros., Model 450 andicmeter
generated the pure tone determined from the air conduction thresholds of
the previous tests and only one ear was selected for the before and during
threshold measurements. It was not necessary, in any instance, to ever use
masking.

All subjects were volunteers and fully cognizent of the research
design. In addition, their parents were informed relative to the nature of
the study and written permission was granted (Appendix B). Only subjects
with normal intelligence were used. The subjects were divided into three
groups: (1) "priority" sensory-neural deaf subjects who were suspected of
having no valid auditory reserve but were yielding vibrotactile thresholds




(2) "control" sensory-neural deaf subjects who had some valid residual
hearing; and (3) "control" normal hearing subjects. Actually, group 2 was
not specified in the original proposal as only priority sensory-neural deaf
subjects with vibrotactile sensitivity were to be anesthetized. But as the
experiment progressed, it seemed expedient to include a group of "control"
deaf subjects who would also receive the excessive amount of sound stimula=-
tion under anesthesia; so the latter group helped to determine if valid high
intensity auditory thresholds would prevail under nnesthesia as well as the
valid minimel intensity thresholds of the normal hearing subjects.

The criteria for the totally deaf subjects were: air conduction
thresholds of 65 dB or more at 125 Hz; 80 dB or more at 250 Hz; 100 dB or
more at 500 Hz and no responses at 750, 1000 and 2000 Hz. The bone conduce
tion values of these subjects were 30 dB or more at 250 Hz; 45 dB or more
at 500 Hz and no bone conduction values at 750, 1000 and 2000 Hz. The
designation priority was assigned to this group as it was relatively
certain their thresholds were vibrotactile. Subjects 1l-5 inclusive
comprised this category (Table I). All of these subjects were males as
three of the female priority subjects became fearful of the needle injec-
tion at the last moment and abstained from the study; no coercion of any
type was ever employed to indulge the participation of a subject. Three
left ears were used and two right ears. The age mean was 17.0 years and
the range was 14.5 years to 18.k4 years.

The second group of deaf subjects, i.e., subjects 6-11, yielded
thresholds beyond 500 Hz for air and bone conduction. These subjects were
designated as control sensory-neural deaf subjects as it was anticipated
that their thresholds were valid auditory values. There were two males and
four females in this group. Three left ears and three right ears were
tested. The age mean was 17.4 years and the range was from 16.3 years to
18.8 years. Two additionsl subjects from this group elso abstained when
they became fearful of the needle injection. In total, sixteen deaf
children were originally programmed for the study as it was anticipated
that some cancellation was iminent. However, eleven deaf subjects remained
for the final study. '

The normal hearing control group was comprised of ten college students,
i.e., seven females and three males. The age mean was 22.l4 years and the
range from 19.1 years to 27.2 years. It was not always possible to obtain
compareble age subjects here but the differences were minor and the effects
of age were conjectured to be inconsequential. Only subjects with no
otologic history of abnormality were used and in only one instance did &
threshold value exceed 15 dB at more than one frequency; i. e., 40 dB at
4000 Hz and 25 dB at 6000 Hz.

At the time of the actual experiment, the air and bone conduction
thresholds were obtained for each subject to represent the "before"
snesthesia values. Immediately afterward, the experimental ear was
injected with a 2% xylocaine solution using the sterile technique employed
for the stapedectomy operation. The 2% xylocaine contained adrenalin and
was injected with a distribution of lcc into the external auditory canal




subcutaneously end 4ec in a circumscribed area about the auricle. Tactile
sensation was tested with a pin-prick and when it was absent, the "during"
audiogrem was obtained. After this procedure, all subjects remained in the
clinic for at least an hour as a safety precaution. No subjects manifested
any adverse reactions to the anesthesia.

The air conduction thresholds were presented through earphones and the
bone conduction thresholds were obtained with the bone oscillator placed in
the mastoid process of the ipsilateral ear. No effort was made to control
bone oscillator pressure as every attempt was made to simulate standard
clinical procedures. Masking was not necessary in any instance and was
subsequently not used to preclude any artifactual variables. The
psychophysical method for obtaining the thresholds followed the popular
procedure described by Carhart and Jerger (8). All data are expressed in
sensation level decibel units re: ISO, 196L4 calibration. The data are
recorded in Appendix B.

B. Data Instrumentation. An Industrial Acoustic Corporation (IAC)
soundprodf'TﬁOh control ana test suite was constructed for this experiment.
The pure tones were generated by an Eckstein Brothers Pure Tone U450
Audiometer. All the medical supplies, i.e., xylocaine, syringes, sterile
solution, etc., needed for the anesthetic block and the otologic examinsation
were provided by the otologist.

C. Statistical Analysis. It was decided to present all the raw data
rather than to celculate a series of summary statistics. As the N is so
small the data are readily available to the reader at a glance to assess
and judge the total responses of the entire experimental population. In
some instances, summary statistics would only conceal the obtained results
due to the small N of a relatively limited sampling of subjects.

One specific issue concerned the vast number of "no response” (NR)
designations. To calculate summary statistics the NR values would have to
be coded with some arbitrary system. Any coding system would impose &
marked bias to the data as 137 of the total oo statistics for the deaf
children were NR values; this comprised nearly forty-two per cent of the
dste for the deaf subjects. When the date for the priority deaf subjects
are observed as a separate group, the NR values represent T9 of the 110
statistic units or nearly 72%. It becomes evident that any arbitrary
coding system, no matter how justified, would necessarily bias the data.
Actually, the raw data per se are quite imposing.

Furthermore, the raw data of the ten normal hearing subjects totaled
280 statistics, i.e., 140 before and 140 during units. In only five
instances did threshold shifts ocecur so these raw data, too, were quite
compelling.

The data relative to the test-retest trials of the eleven deaf supjects
are presented for frequencies 125 Hz (Figure 1), 250 Hz (Figure 2) and 500
Hz (Figure 3). While each subject received three pretest pure tone tests
only pretests 2 and 3 are depicted in the scattergranms as trial one
basically served to aid in the selection of subjects as to their
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cooperativeness, eligibility, ear to be used, etc. Nevertheless, test one
compared favorably with tests two and three (see Appendix A).

Figures 1, 2 and 3 represent frequencies 125, 250 and 500 Hz,
respectively. The amount of clustering about the diagonal projection from
the lowest vertical parameter to the highest abscissa parameter is
testimony to the test-retest reliability.

The following six hypotheses were projected:

1. The air conduction thresholds elicited from the totally
deaf priority subjects will be extinguished by & local
subcutaneous anesthetic block.

2. The air conduction thresholds elicited from the partially
deaf control subjects will not be extinguished by a
local subcutaneous anesthetic block.

3. The air conduction thresholds elicited from the normal
hearing control subjects will not be extinguished by a
local subcutaneous anesthetic block.

i, The bone conduction thresholds elicited from the totally
deaf priority subjects will not be extinguished by a
local subcutaneous anesthetic block.

5. The bone conduction thresholds elicited from the partially
deaf control subjects will not be extinguished by & local
subcutaneous anesthetic block.

6. 'The bone conduction thresholds elicited from the normal
hearing control subjects will not be extinguished by a
local subcutaneous anesthetic block.

These six hypotheses formed the basis of the exploration and the data will
be presented and evaluated relative to their outcome.

11




Scattergram of the Eleven Deaf Subjects Air Conduction Thresholds
for Pretests 2 & 3 at 125 Hz.
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Scattergram of the Eleven Deaf Subjects Air Conduction Thresholds
for Pretests 2 & 3 at 250 Hz.
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Scattergram of the Eleven Deaf Subjects Air Conduction Thresholds
for Pretests 2 & 3 at 500 Hz.
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III. RESULTS

A. Air Conduction. The pure tone thresholds of the priority and
control deaf subjects before and during the administration of anesthesia
are listed in Table I. Subjects 1l-5 inclusive were the totally deaf
priority subjects and subjects 6-11 inclusive were the control deaf
subjects with residual hearing. The pure tone thresholds of the ten normal
hearing subjects, i.e., 12=-21 inclusive, for the before and during
experimental conditions are presented in Teble III. There was no
premeditated order to testing the subjects; the number assigned to each
subject only indicates the order that the subjects were given the locel
anesthesia.

a. The bafore (bef) anesthesia values in Teble I represent the
obtained threshold of the third pretest and the during (dur) values
represent the threshold obtained during the anesthetic block. At 125 Hz,
only one subject (2) in the priority group gave & response and this was
65 dB. Apparently, the other four subjects (1, 3, 4, 5) were not able to
perceive any sensation at the maximum sensation level output of T5 dB.

In the control deaf group, only one subject (6) failed to respond at
125 Hz aud the other five subjects (7-11) gave a before anesthesia mean
threshold of 70 dB with & range from 60-75 dB (Table II). During the
anesthetic block, priority subject rumber two who was the only one to
respond at 125 Hz did lose this threshold value and yielded an NR
designation. For the control deaf subjects, the thresholds did not vanish
under anesthesia but instead the mean value increased 4 dB to Tk dB while
the range remained exactly the same at 60-T5 dB (Table II).

The before anesthesia threshold of the normal hearing subjects at 125
Hz (Tables III, IV) was 5 dB with a range of 0-15 dB. During the block,
identical thresholds were elicited for all ten subjects (Table III) so that
the experimental mean and range values were unchanged (Table IV).

b. At 250 Hz, all the priority deaf subjects responded to air conduc-
tion with a mean valuve of 88 dB and a range from 65-95 dB (Table II).
During the anesthetic block, no air conduction thresholds were elicited
from any priority deaf subject and subsequently an NR designation was
listed throughout.

In contrast, the contrcl deaf air conducticn meean at 250 Hz was 80 dB
and the range was identical with the priority deaf at 65-95 dB. However,
during the anesthetic block, the threshold mean increased %o 84 dB while
the range remained at 65-95 dB. Three of the six subjects (7, 9, 10) gave
e 5 dB increase and one subject (8) gave a 10 dB increase causing the 4 4B
increase noted above.
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TABLE II

AIR CONDUCTION THRESHOLD MEANS & RANGES OF THE
PRIORITY & DEAF SUBJECTS BEFORE AND DURING THE ANESTHETIC BLOCK

Priorigy Deaf

Mean “Range
quency ‘* Before | During Berore | During |
125 R MR - -
250 88 MR 65-95 --
500 109 NR 100-110 --
750 NR NR - -
1000 MR MR - -
2000 MR MR - -
Control Deaf
| Pﬁreqpenqy Beféremeaniuring ﬁE?orzangsﬁuriqu
125 70P P 60-75 60-75
250 80 8l 65-95 65-95
500 97 98 ‘ 85-105 85-110
750 103 c 90-110 90-NR
1000 d d - -

2000 e e - ) -

‘a. Baesed on five subjects (1, 3, 5, 6) who responded at this frequency;
only subject 2 responded.

b. Based on five subjects (T-11) who responded at this frequency; subject
6 failed to respond.

c. Not calrulated as only half the subjects (8, lO 1l) gave values during
the experimental trials while the other half (6 7, 9) yielded NR

] designations.

d. Not calculated as only half the subjrets (8, 10, 11) responded at this
frequency during the pretest trials while only two subjects (8, 10)
responded during the experimental trials.

e. Not calculated as orly cne subject (10) responded at this frequency.
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1nre before snesthesia mean of the ten normal hearing subjects at 250
Hz was 2.5 dB with a range from 0-10 dB. During anesthesia, only two
subjects showed any change, i.2., 5 dB, to increase the group mean to 3-5
dB. Again, the range was unchanged.

c. At 500 Hz, all the priority deaf subjects gave a response to air
conduction with a mean value of 109 dB and a range of 100-110 dB. During
the anesthetic block, none of the five subjects yielded any thresholds and
so NR designations are listed in Taokie I.

In contrast, the control deaf before anesthesia mean at 500 Hz was o7
dB with a range of 85-105 for the six subjects. During the anesthetic
block, the control deaf mean increased to 98 4B as only one subject (7T)
showed en increase, i.e., 5 dB. This increase also slightly modified the
range, i.e., 85-110 dB.

The before anesthpsia mean of the normal hearing subjects at 500 Hz
was 1.5 dB end the range, 0-10 dB. During the block, identical thresholds
were obteined from all ten subjects (Table III) so that the meen and range
values were unchanged (Table IV).

d. AL T50 Hz, none of the priority deaf subjects gave & before
tireshold or an experimental block threshold and so NR designations ar
listed throughout (Table I).

In contrast, all of the control deaf subjects yielded before
snesthesia air conduction thresholds at 750 Hz with a mean value of 103 4B
and a range of 90-110 dB. During the anesthetic block only three of the
six control deaf subjects (8, 10, 11) maintained the same before
anesthetic threshold value while the other three subjects (6, 7, 9) gave an
NR designation during the anesthetized condition. This was the first
intra-group deviation.

The before anesthesia mean of the normal hearing subjects at 750 Hz
was 0.5 dB end the range, 0-5 dB. Again, there were no threshold shifts
during the block condition for all ten subjects (Table III) so the mean and
range values were unchanged (Table IV).

e. At 1000, 2000, 4000 and 6000 Hz none of the priority deaf subjects
yielded any thresholds. But some of the deaf control subjects gave
scattered and questionable responses. Subject eight gave the same 100 dB
threshold to the before and during anesthesia condition; the subject 10
gave a 110 dB threshold before and during snesthesia while subject 11
yielded a before 105 IB “ureshold that disappeared during anesthesia.
Subject 10 gave a 110 dB response at 2000 Hz which was also maintained
during anesthesia. Table I does not list any values for L4000 and 6000 Hz
as none were ever elicited for the eleven subjects.

18
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TABLE IV

AIR CONDUCTION THRESHOLD MEANS AND DIFFERENCES OF THE
NORMAL HEARING SUBJECTS BEFORE & DURING THE ANESTHETIC BLOCK

| Frequency Berore During Difference

125 5.0 5.0 0

| 250 2.5 3.5 1.5
500 1.5 1.5 0
750 0.5 0.5 0
1000 0.5 0.5 0
2000 0 0 0
4000 0% 08 0
| 6000 0 0 0

a. Based on nine subjects, subject 10 was the only normal
subject who exhibited a loss above 2000 Hz.
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At 1000 Hz all but one normal hearing subject (18) gave a before
anesthesia 0 4B threshold and this one threshold was 5 dB. Durin. the
block, the values were identical throughout (Table III). The same ield
true for 2000 Hz where both the before and during thresholds were
exclusively O dB throughout. Also, at 4000 and 6000 Hz, the O dB velue
prevailed throughout for the before and during anesthesie conditions, with
the exception of subject 21. In this instance, there was a 40 dB
sensory-neural threshold at 4000 Hz end a 25 dB sensory-neural threshold at
6000 Hz for both the before and during conditions.

b. Bone conduction. The bone conduction thresholds showed a markedly
different trend for the priority deaf subjects as all five subjects
meinteined their bone thresholde during anesthesia. Apparently, the effect
of the xylocaine was "superricial" as it did not penetrate into the deeper
receptor areas that bone conduction reaches. At 250 Hz, all. five priority
subjects gave before anesthesia bone conduction thresholds with a mean value
of 32 dB and & range of 30-35 dB (Table V). During anesthesia, these values
increesed 5 dB in each instance to a mean value of 37 dB and a range of
35-40 dB (Table V).

The control group bone conduction meen was 37 dB and a range of 35-L5
dB (Table III). During the anesthetic block, the mean was decreased 1 dB
to 36 dB with the seme range of 35-45 dB (Table V). Here there was not a
uniform increase of 5 dB per subject as half of the subjects (6, 10, 11)
feiled to show any change (Table I).

The before anesthesia bone conduction mean of the ten normal hearing
subjects at 250 Hz was 2.5 dB and the range was 0-10 dB. During the block,
two subjects (16, 20) had a 5 dB threshold increase to alter the mean 1.5
dB to 3.5 ds.

At 500 Hz, all five priority deaf subjects responded with & mean bone
conduction value of 51 dB and a range of 45-55 dB. During the anesthetic
block, there was & meen 5 dB increase to 56 dB with a range from 55-60 dB.
Subject 5 did not show any threshold shift while subjects 1-4 inclusive had
threshold shifts.

The six control deaf subjects gave a before anesthecia mean of 52 dB
with & range between 45-60 dB. The anesthetic block mean was 56 dB with a
renge of 50-60 dB. Again, subjects 6, 10 and 11 did not show any threshold
shifts while subjects 7, 8, and 9 had threshold shifts. This same pattern
occurred at 250 Hz and for the same subjects.

The before esnesthesia bone conduction mean of the ten normal hearing
subjects at 500 Hz was 1 dB based on the O dB thresholds of all but two
subjects (13, 18); the latter two subjects each had a 5 dB threshold.
During the anesthetic block, a1l of the thresholds remained exactly the
same so the mean and range velues were unchanged (Teble VI).
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TABLE V

BONE CONDUCTION THRESHOLD MEANS AND RANGES OF PRIORITY
& CONTROL DEAF SUBJECTS BEFORE & DURING THE ANESTHETIC BLOCK

Priori@XVDeaf

Frequency ﬁEToreMeanfur;gg ﬁs?orzangeﬁufigg_
250 32 37 30-35 35-40
500 ol 56 45-55 55=-60
750 NR NR - -
1000 NR NR - -
E 2000 NR MR -- --
{ Control Deaf
Mean ~Range
i Frequency Before | Dburing Before | During
250 37 36 35-15 35-45
500 52 56 45260 50=60
150 NR NR - -
1000 NR NR e -
2000 NR NR -e -
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TABLE VI

BONE CONDUCTION THRESHOLD MEANS AND DIFFERENCES OF THE
NORMAL HEARING SUBJECTS BEFORE & DURING THE ANESTHETIC BLOCK

Frequency Before | During ~Difference |

250 2.5 3.5 1.5
500 1.0 1.0 0
750 0.5 0.5 0

1000 0.5 0.5 0

2000 0 0% 0

4000 o® 0 0
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At 750, 1000, 2000 and 4000 Hz, there were no bone threshold responses
for the five priority deaf subjects as there were no air conduction thresh-
olds with these same subjects. The six control deaf subjects also did not
yield any bone thresholds at these four frequencies.

The before anesthesia bone conduction mean of the ten normal hearing
subjects at 750 and 1000 Hz were 0.5 dB as one subject (18) yielded a 5 dB
threshold while the other nine thresholds were O dB. At 2000 Hz all the
thresholds were exclusively at O dB. At 4000 Hz, all the thresholds,
except subject ten, were at O dB; subject ten had a sensory-neural shift of
40 4B at 4000 Hz. During the xylocaine block, all the thresholds maintained
their identical levels so that there were no shifts et 750, 1000, 2000 end
4000 Hz, respectively.

24




IV. DISCUSSION

At 125 Hz five of the six control deef subjects with residual hearing
yielded before anesthesia threshold in contrast 4o only one of the five
priority deaf subjects. It may be that lack of a threshold value at 125 Hz
is an additional clue that the subject is totally deaf, assuming that the
fem§ining audiogram follows the prescribed pattern discussed earlier Nober

22) .

The conjecture that some of the thresholds elicited from deaf children
at high intensity output are vibrotactile looms to a focus at frequencies
250 and 500 Hz for air conduction. The priority deaf threshcld mean of 88
dB disappears in each instance at 250 Hz as well as the mean value of 109
dB at 500 Hz as nc subjects' thresholds were elicited during the block.

The relatively ccmparable 80 dB mean for the control deaf group at 250 Hz
only increased I+ 4B for air conduction during the anesthetic block and 1
dB at 500 Hz. Clearly, then, the threshold shifts of the priority and
control deaf groups during anesthesia were quite different. Tables VII and
VIII give a summary telly of these before and during threshold shifts at
250 and 500 Hz, respectively, for the twenty-one subjects. It is also
particularly pertinent that none of the priority deaf subjects yielded any
air conduction thresholds beyond 750 Hz while several of the control deaf
subjects responded beyond this frequency. About half of these thresholds
disappeared during the block. While it is still unclear as to why some of
the higher frequency thresholds of the control deaf subjects vanished
during the block, it is reasonable to assume that eliciting threshold
responses at 750 Hz and above may be another critical factor to determine
whether the obtained hearing thresholds are valid or not.

The stability of the normal hearing thresholds to maintain at the
identical hearing levels during the anesthetic block adds further
evidence that valid auditory threshold prevailed under the experimental
condivion.

. There was universal unanimity for all twenty-one subjects concerning
the stability of the bone conducticn thresholds not to disappear during the
anesthesia. Apparently, the energy radiated from the bone oscillator
penetrates quite deeply and in a diffuse manner to extend beyond the
limited province of a superficial anesthetic block. This is why the bone
conduction threshclds of the priority deaf did not disappear during the
block. The low frequency trenslational vibrations and the medium to high
frequency compressional vibrations activate the cranial and facial bones
in varying degrees. The general 5 dB shift of the priority and control
deaf bone thresholds during anesthesia is difficult to interpret. It is
tempting to attribute the threshold shifts to the physiologic modification
of the subcutaneous area due to the &a.ate and excessive fluid infiltration
but about half of the control deaf bone thresholds were unchenged and
nearly all of the normal hearing subjects' bone thresholds were unaltered
during the block.

25
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On the basis of the data presented above, there is compelling
evidence that many of the ostensible auditory thresholds obtained at high
intensity levels from deaf children are mediated through the cutaneous-
tactile receptors. This author elects to coin the term cutile perception
to denote cutaneous-tactile exteroception as a parallel term to auditory
perception. The term "pseudoauditory" as used by Nober (22) in the past is
inappropriate as it dwells cn the negative aspect of obtained thresholds
and tacitly insinuates they should not occur. Indeed, these thresholds do
end should occur as they are reliable and valid measures of another -
intervening modality. The term cutile threshclds denotes what the thresholds
are rather than what they are not.

The term "vibrotactile" has also been used in the past by Nober (26)
as a borrowed expression from physiological psychologists. However, in
the instance of deaf children, we are dealing with a specific type and degree
of vibrotactile sensitivity rather than the broader spectrum to which they
allude. Also, the failure of the bone thresliolds to disappear during the
local block to the cutaneous-tactile receptors, as did their air conduction
counterparts, is further testimony that the term "vibrotactile" can be
ambiguous. Perhaps designating these thresholds as cutile is nmore helpful
as it identifies the values that have been elicited.

In a recent survey conducted by this author at two schools for the
deaf, it was found that approximately 25% of the children yielded cutile
thresholds that reflected total deafness. As this group represents
approximately one-fourth of the total populatiom, intensive exploration
is warranted. What are the relations between total deafness and speech
develcpment, language development, voice patteras, ariiculation scores,
etc.? Are there sccial and educational and therapeutic impiications? If
the children with valid auditory thresholds are experimentally isolated
from the children with vibrotactile thresholds, will the pure tome thresh-
olds of the former be more predictive? This study would need to be
conducted relative to age and the sundry other variables thet can affect
the total picture.
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TABLE VII

SUMMARY TALLY OF THE BEFORE AND DURING THRESHOLD
SHIFTS AT 25C Hz FOR THE TWENTY-ONE SUBJECTS

L Venishead ~104dB 5 OB 0 dB
Priority Deaf 5
Control Deaf 1 3 2
Normel Heari& 10
27
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TABLE VIII

SUMMARY TALLY OF THE BEFORE AND DURING THRESHOLD
SHIFTS AT 500 Hz FOR THE TWENTY-ONE SUBJECTS

Venished 10 aB 5 B 0 dB
Priority Deaf )
[Control Deaf 1 )
Normal Hearin 10
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V. CONCLUSIONS AND IMPLICATIONS
Conclusions. All six hypotheses were confirmed by the experiment:

The air conduction thresholds elicited from the five priority deal
subjects suspected of total deafness universally were extinguished
by the lccal subcutaneous anesthetic block to the cuteneous-tactile
receptorsi. This was interpreted as supportive that the obtained

air conduction thresholds were not valid auditory sensitivity values.

The air conduction thresholds elicited from the five partially
deaf control subjects with some valid residual hearing were not
extinguished by the local subcutaneous anesthetic block to the
cutaneous-tactile receptors. This was interpreted &s
supportive that the obtained air conduction thresholds repre-
sented valid auditory sensitivity values. The comparative
differences between these velues and those of the priority
group were the uost eritical aspect of the entire study.

The air conduction thresholds elicited from the normal hearing
control subjects were not extinguished by the local subcutaneous
anesthetic block to the cutaneous-tactile receptors. Actually,
these thresholas manifested remarkable stability and were
virtually unchanged in nearly all instances. These data were
interpreted as supportive evidence that valid auditory thresholds
were unaffected by the subcutaneous block to the cutaneous-
tsctile receptors.

The bone conduction thresholds elicited from the totally deaf
priority subjects were not extinguished by the local subcutaneous
block to the cutaneous-tactile receptors. Bone conduction
radiates its energy throughout the entire cranium and facial
structures as well as thoracic areas. Tt would be impossible for
a local block to eliminate all sensations from such diffuse
trapsmission. Perhaps the most expeditious way to eliminate these
cutile bone thresholds in some subjects is with masking as
Jescribed by Nober (22).

The bone conduction thresholds elicited from the partially deaf
control subjects were not extinguished by the letal subcutaneous
anesthetic block. In some isolated instances there were minor 5
dB shifts but these were fragmentary end did not follow any
pattern.

The bone conduction thresholds elicited from the normel hearing
control subjects were not extinguished by the local subcutaneous
anesthetic block. For the most part, these thresholds were
virtuaslly unchanged by the infiltration of the xylocaine fluid
subsequently exhibiting extreme stability.
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In summary, it was concluded that the affirmation of the above six
hypotheses was impressive supportive evidence that the thresholds obtained
from r-ny deaf children are not auditory but rather are cutile thresholds
mediated through the cutaneous-tactile receptors.

B. Implications. Cutile thresholds may possibly have an incidence
as high as 55% Tor the deaf school age population. The contributions
that cutaneous and tactile exteroception collectively can provide toward
better communication might be explored further. It would seem feasible that
an electromechanical modification of the hearing aid receiver could be
experimentally implimented to give simultaneous air and bone conduction
stimulation by tightly coupling the receiver to the external auditory
meatus. In essence, the receiver would be constructed as an eer insert.

Perhaps, the extreme emphasis often placed on auditory training may
not be the most efficatious approach to auditory rehabilitation with
totally deaf subjects. Indeed; =he research of investigators relative to
speech intelligibitity and the enhancement attributed to tactile reinforce=
ment supports the necessity for further investigation of this avenue of
perceptual experience for the deaf child. It is necessary to review the
audiograms of deaf children and re-evaluate their management in light of a
more sccurate assessment of their auditory sensitivity. The relation
between the speech and language development, articulation and voice,
intelligibility, educational and social proclivity, ete., should be
evaluated relative to whether the children are totally deaf or have some
residual hearing. It is important to ascertain just how important a small
smount of hearing reserve is during the formative and school age years.

Finally, there is virtuslly a dearth of audiologic information about
the psychophysical aspects of the auditory function relative to the
preschool and school age deaf ropulations. Intensive and extensive
research should be inculcated o assess these children for evaluative,
habilitative and educative purposes. This author has recently submitted a
continuetion research proposal to implement and continue to expedite
research in this area.
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VI. SUMMARY

The purpose of this study was to explore whether the low frequency
pure tcne air and bone conduction thresholds frequently obtained at high
intensity levels from deaf children reflect valid auditory sensitivity or
vibrotactile exteroception that is mediated through the cutaneous-tactile
receptors. There is a prevailing contention that the pure tone thresholds
are not of any real velue in assessing the general management of the deaf
child. However, this contention was questioned as many of the so called
"auditory" thresholds are not valid. In order to differentiate between
suditory and uon-auditory thresholds, the ears of both deaf and normal
hearing subjects were anesthetized with subcutaneous injections of 2%
xylocaine to determine if the vibrotactile thresholds of suspect audiograms
would disappear when the receptors were blocked. It is established that
subjects with hearing have no significant air or bone conduction threshold
shifts from a local anesthesia. A comprehensive review of the literature
relative to the air and bone conduction studies on deaf children revealed
suspect audiogram in many instances. Not infrequently, air-bone gaps were
created which were otologically and audiologically unfounded as weil as
logically absurd.

The experimental design compared the during anesthesia and anesthesia
air and bone conduction thresholds for eleven deaf subjects and ten normal
hearing subjects. The eleven deaf subjects were further delineated into
five "priority deaf" subjects whose thresholds were suspected to be vibro-
tactile and six "control deaf' subjects whose auditory thresholds were
valid. These two deaf groups were comparable in age and hearing levels and
supplied by two schools for the deaf. The normal hearing subjects served
as a control for low intensity threshold responses before and during the
anesthetic block.

An otologic surgeon gave the otologic examination prior to the
anesthetic block and also injected the 2% xylocaine and adrenalin
subcutaneously into the appropriate area. After each ear was sufficiently
blocked, the "during" anesthesia air and bone conduction were obtained.
Every precaution was exercised to maintain precise audiometer calibration;
the tests were administered in a specially constructed IAC 1204 suite to
preclude any kind of environmental interference.

Results indicated that the air conduction thresholds d:sappeared
during the anesthetic block for the "priority" deaf subjects with suspect
vibrotactile thresholds. On the other hand, the air conduction thresholds
of the control deaf subjects with residual hearing merely shifted about 5
dB but did not disappear during anesthesia. Accordingly, the anesthetized
thresholds of the normal hearing subjects remained identical and didn't
even shift the 5 dB. In several instances, there were isolated departures
from the general trend for the control deaf group but these did not occur
with any semblence of regularity and furthermore were too sparse to be
interpreted. The over-all data yielded compelling evidence as all of the
air conduction threshclds of the priority group disappeared during
anesthesia while there were no parallel threshold shifts for the control
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deaf subjects with residual hearing or for the normal hearing subjects.

The bone conduction thresholds of the priority deaf subjects did not
vanish during the anesthetic block in contrast to their air conduction
counterparts; instead they shifted approximately 5 dB. This was anticipated
as the bone oscillator generates its energy throughout the cranium and its
adjacent structures. The locel subcuteneous block was too restricted to
deter this kind of diffuse activity. The control deaf subjects and the
normal hearing subjects displayed the same inconsequential shift patterns
for anesthetized bone conduction as for air conduction. In essence, then,
the bone thresholds remained identical during the experimental block condi-
tions.

It was concluded that the air and bone conduction thresholds obtained
from many deaf children at high intensity levels are mediated through the
cutaneous-tactile receptors and was designated by this authdr as cutile
thresholds. Cutile perception is a more appropriate parallel term to
auditory perception than terms like "pseudoauditory” or "vibrotactile" as
used in the past. The former alludes to & negative connotation and the
latter is too general and diffuse for audiologic purposes. Cutile
perception stresses the positive aspect that these thresholds are reliable
and vaelid; they do and should occur and should not be confused with general
vibrotactile sensitivity.

The cutile thresholds were found in approximately 25% of the children
at two schools for the deaf by this author. This study suggests that
audiologists take a more critical look at the auditory function in general
and of certain groups of subjects in particular. It might prove fruitful
to differentiste between the totally deaf children and deaf children with
some hearing res.rve to relate auditory sensitivity to language, articule-
tion and voice, intelligibility, educational and social abilities, etc.
Perhaps the current emphasis on auditory training is less appropriate for
the totally deaf group. Even a technical modification of the hearing aid
or any electroacoustic amplifying device is needed. Finally, it was
recommended that this study should be extended to investigate the audiologic
function of the deaf child as there is a remarkable dearth of systematic
studies on the functional integrity of his auditory mechanism.
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APPENDIX A

RAW DATA OF THE THREE PRETEST THRESHOLDE AND THE DURING
ANESTHESIA THRESHOLDS FOR THE TWENTY-ONE SUBJECTS

ERIC

Full Tt Provided by ERIC.




NAME RD BIRTHDATE 1/8/49 GROUP Priority 1

EXPER. EAR left SCHOOL Rome LEGEND NR=No Resgpnse

AIR CONDUCTION

|

125 250 500 750 | 1000 2000 1,000
TESTS LI{R|JL|RJLIJR}JL{R]J L|{R| L|R |1L |R
Pre 1 75 | NR|100| NRI105]110[NR | NR| NR | NR| MR | NR |NR | IR
Pre 2 NR NRés NR{110f110|NR | NR{ NR | NR| NR | MR |NR |NR
Pre 3 (Before) INR | ==] 95} -=]110] ==|8WR | -=| R | == NR | == INR |--
Anest. (During) [NR | --] NR| =] NR| «=|NR } ==| DR | --| R | -- |NR |--

BONE CONDUCTION

~250 | 500 | 7950 "1000 2000 7000
TESTS LIR J|JL|R ]I |R L |R L|R L|R
Pre 1 30 | b0 fs0 | 55| [ |m |m | {m|m|m
Pre 2 35 135 [50 ] 55 {NR {NR | NR | NR | NR | DR | MR
Pre 3 (Before) 30 ] == |50 | == |NR |~= | NR | == | NR [ == | NR | =--
Anest. (During) 35 | == |55 | == |NR j-= | ¥R f == | NR | =~ | DR | --

ERIC

Full Tt Provided by ERIC.




NAME JP BIRTHDATE 8/20/50 GROUP Priority 2

EXPER. EAR left SCHOOL Rochester LEGEND NR=No Resgonse

AIR CONDUCTION

~125 | 250 | 500 [ 750 1000 2000 T000
TESTS LIR|LIR|LIJ|R|]LIR!LIJIR |LJ|R |LI|R
Pre 1 70 | 70175 180]95 | 90]NR | NR{NR |NR |NR | NR |NR | NR
Pre 2 70 | 75|70 ] 85/100| 95| N8R | 10 NR | 105|NR | 110|NR | KR
Pre 3 65 | ==}80 | ==]200} «={NR | =={NR | ==|NR | ==|NR | ==
Anest. MR | --NR | --] R|-=|NR | ==|NR | --iNR { ==|NR | ~--

BONE CONDUCTION
250 ~ 500 750 | 1000 — 2000 000

TESTS LIR|LJR |JL |R L |R L|R L|R
Pre 1 30 ] 40|55 |45 |NR |NR |NR |NR| NR | NR | NR | IR
Pre 2 30 | 35]55 |45 |[NR {NR |NR |NR| MR | NR | NR | IR
Pre 3 35 | == 150 | == |NR J== INR |>=} NR | == |DNR | --
Anest. 50 | == 155 | == |[NR J=- |MR ]=-] NR | == | NR | ==

Q
ERIC




NAME CH BIRTHDATE 3/11/49 GROUP Priority 3

EXPER. EAR Right SCHOOL, Rochester LEGEND NR=No Response

AIR CONDUCTION
125 | 250 1 500 | 750 ] T000 | 2000 | B000 |
TESTS LYR{L{RJLjR}JLJR} LIR} L] R JL|R
Pre 1 MR | 750NR | 9O{NR {110{ NR{NRjNR | NR{ NR{ NR |NR | MR
Pée 2 MR | TOINR | 85|NR {105{ NR{NR|{NR | NR{ NR| NR |NR } MR
Pre 3 -~ | NRj== { 90}-- | 1104 == | NR§ == | NRj --{ NR {-- | NR
Anest. e~ ! NRj=~ | NRj== { NR}j == | NR} -~ | NRj == NR {=-- } NR
BONE CONDUCTION
250 ] 500 | 150 1000 2000 F000 |
TESTS LR} L{R} L{ R L] R L} R L{ R
| Pre 1 -- | 30f~=} 50{ ==j NR} ==} NRy =-} NR| --] NR
’ Pre 2 -} 300 -} 50} -8 MR} --{ W} --| ®R]| --| W
* Pre 3 a= § 350 == 45! ==] NR{ --! NRI =-{ NR{ --1 IR
| Anest. - § 40} ==} 55} ==} NR} --} NR} ~-| NR| --| NR

*Left ear bone conduction not tested

ERIC

Full Tt Provided by ERIC.




NAME TR BIRTHDATE 6/29/49 GROUP Priority 4

EXPER. EAR left SCHOOL Rochester LEGEND NR=No Response

AIR CONDUCTION

125 | 250 500 750 1000 | 2000 | BOOO |
TESTS ti{ il rlojr{z}{R] L{ R] LI R] L| R
Pre 1 75| wel8s5 | »r 1o} ¥R | XR| R | MR| NR| NR| NR| MR
Pre 2 75| ’l85 | »r Jlos} 3R | DR} NR| MR|{ NR| NR|NR| IR
Pre 3 | --l90 | -- pio} --INR | -~ MR§ --} R] --| R] --
Anest. ¥R| --|mg | -- |MR| --|MR | --] NR| -/ NR| -- | NR| --

BONE CONDUCTION

B0 1 500 | 750 ] 1000 | 2000 5000 |

TESTS vl r! 1 g} olr)] 2iRr! LJR]| L|R |

Pre 1 350wl 55] mls5 | ] m|m} m{ m| ®| MW 1
| Pre 2 01 350 551 55!/ | m| | | sm| | M| W
Pre 3 of - 55! <} NR}--] R} -} NR| ==} NR | --
% Anest. 35| == 60} --={ R }{ ==} NR} =] NR}| -=] NR | =--

©

ERIC
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NAME SR BIRTHDATE 3/17/51 GROUP Priority 5

EXPER. EAR _Right SCHOOL Rome LEGEND NR=No Response

AIR CONDUCTION

125 | 250 | 500 | 750 1000 000 000
TESTS L{R{L{R|LJRJL{R} L }R| L{RJ L] R
Pre 1 R | NR{90 | 90j105j1C5INR ! NR}{ NRJNR{ NR | NR| NR{ MR
Pre 2 &NR NRI9O | 851100}100{NR § NRy NR{NR| NR | NR{ NR] MR
Pre 3 = | NRie= { 85! ==}105j== { NR} == }NR} -- | NR! -- ] NR
Anest. o= | NR{~- | NR! =={ NRi== | NR} == |NR| == § NR} -- | DNR

BONE CONDUCTION

250 500 750 1000 2000 ~ 1000 |
TESTS L{R}! LtR} L} R L} R L{R LI R
Pre 1 35§ 354554 60 NR!{ NR| NR|{ NR} NR | NR} MR} MR
Pre 2 40 § 35455} 501 NR{ NRJ§ NR| NRj NR { NR{ NR! NR
Prz 3 we | 35 == || 55§ «= ¢ NR{ =) NR}| ==y NR§ ==] NR
Anest . = | 4O} ~=} 55| @= ] NR{ ~=y NRj == { NRj =--] DR




NAME RR BIRTHDATE 5/28/50 GROUP Control 6

EXPER, EAR Ieft SCHOOL Rochester  LEGEND NR=No Response

AIR CONDUCTION

—125 | 250 | 500 750 1 1000 | 2000 L000

JTES.TS LI R{LIR!L!:RJyLIR 1.‘ R{ LI R] L] R
Pre 1 751 NRl9o | NR{100! NRINR | NRy NR | NR| NR| NR]| NR | NR
Pre 2 751 75190 | 90} 951105|NR § NR!NR| NR] NR| NR| NR | NR
Pre 3 NR{ --]95 ¢ -=§100} ==iNR | == jNRJ ==y MR | -- NR !} ==

est. NR | ~-195 | =={100{ ~={NR | == { NR} ==f{ NR| --] DR | --|

BONE CONDUCTION

j 250 ~ 500 750 1000 ~ 2000 11000
i BSTS L{R{LI R{ LiIR L!R L| R L|R
Pre 1 50 ! NRi55 § NRY{ MR | NR { NR | NR} NR| NR} NR | NR
Pr: 2 iho | bol6o | 6O0YNR { NR § NR ! NRy NR)} NR| NR | NR
Pre 3 _ihs -a 100 ~~J MR § - DR | == NR{ -- | NR | --
IAnest. ih5 wl60 ] --{WR |-~ | R} --{ IR} -- | R | --




NAME MP BIRTHDATE 1/28/53 GROUP Control 7

EXPER. EAR ILeft SCHOOL Rochester TEGEND NR=No Resggpse

AIR CONDUCTION

155 1 250 ] 500 | 750 | 1000 | 2000 L000 |
TESTS ! R{f L] R{ LIR|]LIRJLIR] LIR|LIJR
Pre 1 65§ 65180 | 80f 110}105105)105 } 110J110} NR | NR} NR
Pre 2 70 MRi85 ] 90l 105§105] 1104110 § 110§110} MR | NR{ MR
Pre 3 651 =] 80§ ==f105) --J110} «-! NR{ -={ NR | == | DR { --
Anest. 751 --185 4§ --§110} ==} NRj ==} NR}{ == | NR § == | NR | --

BONE CONDUCTION

250 | 500 190 1000 2000 | BO00_|
TESTS L{R}! L|IRj L]R L|R L| R L} R
Pre 1 30 ] 35050 | 55/ NR§ NR! NR § NRy NR! NR} NR} NF
Pre 2 35035050 | 55l el i | vR] m{ | m| W
Pre 3 35§ em {45 | ==f{ NRJ == § MR i ~=f NR| -=f NR| --
Anest. 40 | =150 | == DR} == { R} ==} NR} -} NR{ --




NAME PM BIRTHDATE 10/5/49 GROUP Control 8

EXPER. EAR Ieft SCHOOL Rochester LEGEND NR=No Reggonse

AIR CONDUCTION

125 | 250 500 | {50 1000 1 2000 | LO00 .

ITESTS t{RyL|R|LJRIL|R|] LJR] L|R]| L|R
Pre 1 70 | 70170 | 80}80 }85f90 | 95100 | 950 MR | NR|{ MR | MR
Pre 2 75 | 70070 | 75180 85190 | 95100 | 95] MR | NR| MR | MR
Pre 3 75 | -=]75 | --185 | --l90 | --]200 | -=| MR | -- | MR | --
est. 85 | =185 | -=185 | =90 § -=}J100 | =] MR | -~ | MR | --

S A BONE CONDUCTION

250 500 20 1000 2000 ~L000 |

TESTS L{R}| LJ R] L |R L|R L {R L{ R

K Pre 1 35 | 20} 50f 55/ "R |nR|{ MR | & | ¥R | »R} NR] MR
¥ Pre 2 35  25] 50 50l NR {NR] MR ] R ] ¥R | R} MR| MR
Pre 3 35 ) «=j 50| ««| NR =] NR}{ ==} NR | ==] NR| ==

est. 4O} -=t A0} - MR J =] NR} ==} NR | ==} NR} =-




NAME JH BIRTHDATE 8/2/51 GROUP Control 9

EXPER. EAR Right SCHOOL Rochester LEGEND NR=No Re§gpnse

ATR CONDUCTION

) ~125 | 250 500 750 1000 2000 %000

TESTS L{R|JLIRJ|JL|IR|L]JR! LIR] LJ|R] L IR i
Pre 1 75 | 75185 | 85 05]100[110J110f NR | NR| MR [ NR| DR | 3R 1
Pre 2 75 | 75185 | 85 p1ojio5|110| NR| MR | NR| NR | NR| MR | MR |
Pre 3 -- | 75}-- 1 85} --]105] -- p10| -- | R} -- | MR]-- | ®R
Anest. | 75}-- | 0 --|105] --{ ] -- | ®]-- | ] -- | '

BONE CONDUCTION

250 500 750 1000 000 000
TESTS LI|R|L|R]|] L {R L |R L| R L|R
Pre 1 35 | 35]60 { 55060 |NR | NR |NR| NR] NR| NR | MR
Pre 2 35 | 30]50 } 55| NR |NR | NR | NR| NR}| NR] NR | DR
Pre 3 e ] 35} | 50f-- | |- [®R]| --| W] -- | =R !
:
Anest. - | 40| -- | 60] == |NR | == |NR| ~- | NR} =-- | NR




NAME DM BINTHDATE 4/1/49 GROUP Control 10

EXPER. EAR Right SCHOCL Rome LEGEND NR=No Response

AIR CONDUCTION

125 | 250 500 750 | 1000 2000 000
ITESTS LIR|JLIRJL] R|L]JR| L|R|] LJR] L|R
Pre 1 80 | 70190 | 80f119 105 [105/105 105] 105 | 105 J105| W& |105
Pre 2 75 | 75 Hgo 85 [109 100 Losf105] 105/105] NR] NR] MR | MR
‘ Pre 3 -- | 75]-- | 80} -4 100} --}105] --]110| --}110] -- | MR
Anest. -- | 75]-- | 85| -4 100] --f105! --]110| --f110] -- | BR

BONE CONDUCTION

250 ~ 500 750 1000 | 2000 7000
|TESTS LIR JLJR| L|R L |R L |R L |R
Pre 1 451 35160 | 55| | MR |NR |NR | NR |NR | NR | IR
Pre 2 35| 35155 | 55/ | ¥ | MR |NR | M |NR| MR | IR
Pre 3 we | 35 )== | 55] == |NR | == |NMR } == | NR] == | NR
ANEST, =l 35 - | 55] == INR fou IMR| - INRI == | MR




NAME

GH

EXPER. EAR Right

BIRTHDATE 12/8/50

SCHOOL

GROUP Control 11

Rome

LEGEND NR=No Response

AIR CONDUCTION

R

125 250 500 750 1000 2000 1,000
[TESTS tlr||R|L|R|JL}JR] L|RJLJR] L]|R
Pre 1 55 | 55|70 7%‘95 90100100} 1054105 |105] NR| NR | NR
Pre 2 55 | 55165 | 70l00 | 85/100}100} 105| NR J105] NR] NR | NR
Pre 3 - | 60l-- | 65]-- | 85| --]200} == 205} --} NR| -- | NR
JAnest. e | 60}-e | 65]-= | 85| ==]100} == | NR | -=§ NR! -- | NR
BONE CONDUCTION
250 ]| 500 ~750 ]| 1000 2000 000
TESTS L|R|]LI|R] LJ|R L|R L|R L|R
Pre 1 35| bo}s0 | 55| | MR | NR | MR | NR | NR | NR | NR
Pre 2 35 | bof50 | 50| M | NR | NR | MR | NR | NR | NR | NR
Pre 3 = | 35}-=- | 50| - | R | == | NR | -- NR| -- | NR
est. ee | 35]== 1500 a- I NR| == | NR | == | NR | -- | NR




NAME MW

EXPER., EAR lLeft

BIRTHDATE 2/L4/48

SCHOOL Syracuse Univ.

AIR CONDUCTION

GROUP Normal 1

125 250 | 500 750 | 1000 2000 T,000
TESTS L/|R|L|R|L|R|JL|R|L]JR] L]JR|] LJ|R
Pre 1 10] 105 Jwjol s 0 ol oJoj o]o
Pre 2 10| 10{5 ] 5]0}]o0 0 ol oJoj o}]o
Pre 3 (Before) |10 | 10} 5 5100 0 o] ojJo} o}o
Anest. (During) 110 | «=15 [==101-= 10 I-- - | 0le= | Ol--

BONE CONDUCTION

250 500 7150 “1000 2000 “G000
TESTS L|R] L|R|] LI|R L|R R L| R
Pre 1 5151 oJo} o}]o 0] 0 0 0] 0
Pre 2 51 5] oJo] o}]o 0] o 0 0} 0
Pre 3 51o0o] oJo} 0o}oO o] o 0 0] 0
Anest. 5 == 0 |== O |== 0O l=- - 0=




NAME AW BIRTHDATE 3/17/46 GROUP Normel 2

EXPER. EAR Right SCHOOL Syracuse Univ.

AIR CONDUCTION

125 | 250 500 | 7950 "1000 2000 1000 |
TESTS L{R|L|R|L|JR|L|]R|] L|R|] LJ|JR| L
Pre 1 15| 15j10 | 10j10 |10l0] o]l 0oJo] ojo}] o] O
Pre 2 15| 15j10 {1010 J10f0] 0o} oJo] ofo} o] o
Pre 3 15 | 150 | 10j10 J10j0] 0] o}Jo] o]Jo] o] o
Anest. e= | 15|== | 10]== 1 10)eec | O | == | O == | O J == O

BONE CONDUCTION

250 ~ 500 750 1000 2000 §000 |
TESTS LIR]LIR] L|R L |R L|R L |R
Pre 1 10} 101015 )] 0o }o 0 |0 o] o oo
Pre 2 10| 10]10 |5 ] 0 ]o 0 |{o 0fo0 oo
Pre 3 10| 10j10 | 5] 0 ]o0 0 |o o] o 0 ]o
Anest. = | 0] {5 )--10 J-=JO J-=]O] -=]O




NAME 3 BIRTHDATE 5/11/46 GROUP Normal 3
EXPER. EAR T2t 3CHOOL Syracuse Univ.
AIR CONDUCTION
155 1 250 | 500 | 750 1000 | 2000 | L0O00
TESTS t!lrlz!rR|L]|R|LIR}|] L] R{ L} R | LIJ]R
Pre 1 ololojo]Jo]Jo Jojo]Jo]oO ololo]o
Pre 2 olololololo Jolo}jo]}o olo|lo]o
Pre 3 olojolololo JoJo}o}o ojlolo}o
Anest. Ofee | Ole=a | O |o= |O}== | O |- Ofwe | O |--
BONE CONDUCTION
250 500 1 150 000 | 2000 000
TESTS tirRlz|RlL|R|L|R]JLJR]|] LJ]R
Pre 1 ololololololojfo]JojJo] o]o
Pre 2 olololololo Jojlo}jo]Jo] o]oO
Pre 3 olololololojJojojlo]o] o]o
Anest. Oflee | O o= ] O f=e= O |== | O |== O] ==




NAME

WC

EXPER. EAR Right

BIRTHDATE 6/3/42

SCHOOL Syracuse I?g;n

AIR CONDUCTION

GROUP Normal L4

A——

125 1 250 | 500 | 790 1000 2000 L000
TESTS LIR|L|R]JLJR|JLI|R |L|R]JL}R| LJ]R
Pre 1 sts|is]s5]Jojo]Jojo lo]Jo]Jojo} oo
Pre 2 sjilojJo]lsjojofojo jojo JojJo} o}o
Pre 3 515151 5]0 olo Jojo]lojo] o]o
Anest . - |5 1]-15}|-- -0 je= O |=}f0O] --]0

BONE CONDUCTION

250 500 | 750 1000 | 2000 000
ITESTS LIR|L]JR]JL|IR] L|R|JL|R JLI]R
Pre 1 s5ls5jojo}o ojoJojJoJo]o
Pre 2 5{5]0}o}fo ojoJojlo to}]o
Pre 3 s5{5]o]Jo}]o ojoJo]Jo Jo]o
Anest. - 5 J== | O |=- = | O j== ] O J== 10




NAME BW BIRTHDATE 1/9/48 GROUP Normal 5°

EXPER. EAR Ieft SCHOOL Syracuse Univ.

AIR CONDUCTION

- T55 | 250 | 500 | 790 2000 | _B000
TESTS L!R|zLz|R|L|JR|LIJR |JL]J]R}] L|R} LJ|R
Pre 1 10|1w0loJojolojoJo JojJololo}o]o
Pre 2 10{10lo]Jojolojojo Jolo]lojo]o}jo
Pre 3 10 JwojolololojJo]Jo Jolo] ojJo]o]jo
Anest. 10 | --{0]-=] 0= jO0 }- JO}-=] O}== | O ]--
BONE CONDUCTION

250 | 500 750 1000 | 2000 %000
TESTS L|{R|T.J]R|L|R] LJR}JL]JR JLJ|R
Pre 1 ololojJo]Jo]lo] olo]JoJo jo]o
Pre 2 oloJojololo] ojJojojo jo}o
Pre 3 ololojlo]Jolo] oloJolo Jo]o
Anest. 5 |- jol--]o0]-=] 0]-- 0] | 0]--




NAME TG BIRTHDATE 4/1/4k4 GROUP Normal 6

EXPER. EAR Right SCHOOL Syracuse Univ.

AIR CONDUCTION

125 1 250 | D00 | 750 | T000 | 2000 | B000
TESTS LIRJLIRJL R LJRIL|IR|L|RIJLIR
Pre 1 oJojojojojJojojoJojoiolo]o]oO
Pre 2 o]lojJojojojJojojJojojojfoloJo}o
Pre 3 oloJojojojojojoJoJojojo oo
Anest. -- l0}-- 10 }-JO}--]O0 J--] O J--]O J--]0O

BONE CONDUCTION

~250 500 | 750 | 1000 ] 2000 | %000

TESTS L{R|]LZ|R/ L]|JR] L]|]R|L]|JR]J] LJ|R

Pre 1 ojololo]l ofJo] oJo]Jojo]o]o

| Fre 2 o]Jol ool o]o] o]JoJolo] o}jo
Pre 3 olololol ojo] oloJojlo]o}o

Anest. - lO}e= O}e=JO]-=jO}--]O0]-=-]0O
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)
‘1
f
|
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NAME SH BIRTHDATE 11/12/4o GROUP Normal T
EXPER. EAR Ieft SCHOOL Syracuse Univ.
ATR CONDUCTION
125 250 500 | 150 1000 [ 2000 | BOOO |
TESTS LIR|L|R|LIR|JL|IR] LI R JLIR R
Pre 1 1010|1551 51515l 51 5{ 5 |ojo 0
Pre 2 101101551 51515l 5] 5] 5 jojo 0
Pre 3 10 10|50 51 5151 5] 51 5 |o]o 0
Anest. 10 § == | 5 Je=] S5f== ] 5]== |5 [== 0 |=- -
BONE CONDUCTION .
250 500 750 1000 | 2000 1000
TESTS LIR|L|{R|LIR|LIR|L|R]|]L|JR
Pre 1 5151515151 5 5151 0}0 cl1 O
Pre 2 51515151515 5151010 0] O
Pre 3 5151515151 5 51 5] 01310 0f{°0
Anest. 5 le= |5]-=] 5]-= 5lea] -0 ]-= | 0]--




NAME ap BIRTHDATE 5/3/47 GROUP Normal 8

EXPER., EAR Right SCHOOL Syracuse Univ.

AIR CONDUCTION

125 | 250 500 750 | 1000 —Eoﬁ_g 7000

TESTS L|R|L|IR]JL|JR;L|RJL{R|]ILIR! LIR

Pre 1 ojfoJo]JojoJolo]Jo JoJo] oJo] o]jo

Pre 2 ojJojoloJololo]Jo JoJo]ojJo] ofjo

. Pre 3 ololojoJolojojJo JojJo]Jo]Jo] ofo
Anest. ee | O|lee | O] | O ] O Jwm | O 2= J O |== | O

BONE CONDUCTION

250 500 750 1000 | 2000 000
TESTS L|R]L]R{L|[R]L|JR|L|R| L]|R
Pre 1 oy 0lololo]Jo]o]Jojo]Jo] ofo
Pre 2 oJ]ojfolojlojJo]o]lo]JoJo} ofjo
Pre 3 ol ojJojo]Jo]JoJoJoJojo] oo
Anest. e J OJam ] O]ee JO Jee ] O)a= JO | =] O




NAME JK BIRTHDATE 6/7/45 GROUP Normal 9

EXPER, EAR Left SCHOOL Syracuse Univ.

AIR CONDUCTION

125 | 250 500 | 750 1000 | 2000 ] RO00 |
TESTS L|R|]tv|R|]LjR|JL|R |LJR |L|R]LJR
Pre 1 slolololojo]Jolo |ojo JoJo]o}]o
Pre 2 oclolojo]Jo]JoloJo Jofo lo]Jo]ojo
Pre 3 olojlolo]Jo]Jojeclo Jojo JoJo]Jofjo
Anest. OleelO)-=]O|-=) 0] JOJ-= JO|-- ] O}--

BONE CONDUCTION

i 250 500 750 1000 | 2000 000

TESTS LIR|L|R]JL|R|LIRJLIR] L|R
Pre 1 oloJololoJoJolo]Jo]Jo] ojo
Pre 2 olo]lojfo}lo]JoJojoJoJojo}jo
Pre 3 ofo]lojojlo]JolojojojJolo}o
Anest. 5|l 0]--]0|le= ] O]-=] O }-] O]--




NAME TG

EXPER. EAR Right

BIRTHDATE 9/23/40

SCHOOL Syracuse Uaiv.

AIR CONDUCTION

GROUP Normal 10

125 | 250 500 750 1000 | 2000 | LOOO
TESTS LI|R|L|R{L|[R|{LJR J|JLJR|L IR |LI|R
Pre 1 oOjJojojojojJojojJo,o0fo0 ]o Jo {h |k
Pre 2 ojojJojojojJojojJo jJolo o |o |Jkol]35
Pre 3 ojojJojJojojo]Jo]Jo ]J]oJo o Jo [k |bo
Anest. = | 0]==] Ofj==] Oj==] O |==] O |== JO ]=-- jkO
BONE CONDUCTION

I 550 500 | 750 7000 | 2000 ] HO0O

TESTS LIR|LIR|JE|JR |LJR|L|R|] LI|R

Pre 1 0 joj o ojo {o 0] of 4 |k

Pre 2 0o Joj o oJo to 0] 0] 4o |40

Pre 3 0 Jo] o oJo | o 0] o] 4o |40

Anest. we | O | == | O (== e | O] == |40
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Dear Parent:

The Audiclogy and Education of the Deaf Division of Special Education
at Syracuse University has recently received research support from the
United States Office of Education to conduct a study regerding the hearing
thresholds of deaf childrexn. Tnere is reason to believe that the hearing
thresholds recorded on deaf children at very loud levels may not be real
hearing threshclds, but rather, skin vibration thresholds. The chiid
confuses these because of his lack of experlence with real sound and is
simply trained to raise his hand when some "experience" occurs.
Audiologists have assumed in the past that the child "heard" the tone but
there is reason to believe some deaf children Just 'feel" the tones rather
than hear them.

The inforuation as vo whethier some deaf children actually hear or feel
the sound is crucial for hearing aid fitting, speech therapy, and esuditory
training. Undoubtedly, you can see the implications to knowing whether your
child nas real hearing or receives skin vibration sensations instead.

In order to conduct this study your child has been chosen because he
has a particular kind of loss. These ar2 not too common and so we ask for
your indulgence and permission to test him further so we can learn more
about his hearing.

The tests would include the following:
1. Two pretests at his own school (20 minutes each). °

2. Two hearing tests at Syracuse (1 hour total) - both on the
same day.

3. A complete medical ear examination at Syracuse by an
otologist (% hour).

This means your child would be picked up by a private car and driven to
Syracuse. The complete procedure at Syracuse would involve about two
hours. Then he would be returned by private car to school of origin.
Actually, the driving consumes most of the time. Only the one day is
required at Syracuse. The two tests at his own school are performed prior
to coming to Syracuse.

After the child is given the first hearing test at Syracuse he

receives a small injection of xylocaine behind the ear lobe to reduce the
skin sensitivity in the ear region. This is done exactly as the dentist
does it in routine visits. There is no danger and only the mild discomfort
of a quick pin-pr’'ck. The xylocaine is given by & trained physician
asaigned to the project. The purpose is simply to see if the hearing
thresholds change after the skin vibration sensitivity is eliminated for
10-15 minutes. Sterile conditions are maintained. This is all there is

to it. Once again, I reiterate, the only discomfort is the riomentary
pin-prick of the needle, and this is a micro-needle that is nearly painless.




-2-

I certainly hope that ycv will give permission for your child to
participate in this study with crucial implications to the future
management of deaf children. Please return this letter with your
signature to your principal.

Thank you very much,

E. Harris Nober, Ph.D.
Project Director
Administrator, Audiology and Bducation of the

Deuf Programs
CHECK ONE:
I glve . + do not give ., Dermission for to participate.
lName of cElES
(Parent’s Signature)
EHN/smk
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