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Characteristics of cases with comorbid profound deafness and

]

pervasive developmental disorders

Manabu_Tanaka”, Nodoka Adachi?, Satoshi Asanuma?, Hideaki Sakata?
) Division of Neurology, Saitama Children’s Medical Center
2) Division of Otorhinolaryngology, Saitama Children’s Medical Center
3) Department of Speech, Language and Hearing Therapy, Faculty of Health Sciences, Mejiro Univer-

‘sity

Pervasive developmental disorders (PDD) including autism and profound deafness are both par-
ticularly difficult to diagnose in infancy and early childhood. Communication in PDD children is so
strikingly impaired that it may resemble communication in deaf children, but the specific interven-

tion methods are different. Our objective is to determine the characteristics in cases of comorbid
profound deafriess and PDD. We conducted a retrospective review of five children with comorbid
bilateral sensorineural hearing loss and PDD. An early intervention group. (n=3) was found in a
newborn hearing screening program, and a late intervention group (n=2) was identified by lan-
guage development delay. PDD was recognized in children of both groups by analysis of behavior
profiles in a group setting. They had the same inappropriate interpersonal communication charac-
teristics. The late intervention group tended to be less likely to respond to speech and to acquire
Janguage. These overlap cases need early intervention based on their characteristics. ‘

Key words: pervasive developmental disorder, autism, bilateral profound deafness, newborn hear-

ing screening, early intervention
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Sleep-induction and testing time in ASSR tests
Susumu Yokota?, Hideo Enomoto?, Nodoka Adachi?, Satoshi Asanuma?, Hideaki Sakata®

1) Department of Clinical Laboratory, Saitama Children’s Medical Center
2) Division of Otorhinolaryngology, Saitama Children's Medical Center.
3Y Department of Speech, Languagc and Heanng Therapy, Faculty of Health Sciences, Mejiro Univer-

sity Clinic

We studied the relationships between the sleep-induction time from the administration of hyp
notics to the test time and between the test time and the extent of hearing loss, aiming at more
efficient air-conduction ASSR (auditory steady-state responses) testing.’ We tested 144 patients
with an average age of 4.1 £3.4 for whom the sleep-induction and testing times could be obtained
and measurements could be made for all carrier frequencies (250, 500, 1 K, 2 K, and 4 kHz) for

. both ears. Navigator Pro was used for ASSR testing with a limitation of using sleep-inducing drugs
up to twice the normal dose. The rate for completing the testing with a single dose of a sleep-induc-
ing drug was 60.795 (62.8% for Tricloryl syrup, 41.7% for Rabona, and 63.6% for Escre). The
average sleep-induction time was approximately 40 minutes, and the testing time was 8426
minutes. There was a positive relationship between an originally created hearingloss measure and
the testing time. In order to shorten the testing time, it is necessary to determine the initial stimula-
tion intensity, considering other hearmg tests and previous values.

Key words: ASSR, MASTER, hypnotic, sleep-mductlon time, testing time
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F & > (insert earphones: FEATEA ¥ &) & F
A L7RADEHE STV DY, £ V3 — b4 ¥k
¥ 1F19804E 44 1< Killion 12 X o T RIS & 7z /N -
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A YTy 7)) RIRERICER L CRERIRER
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ALV (Wb 105dBHL) DI %2R, il
BROW T ML 1=50dBSPL, 2=70dBSPL, 3=
90dB SPLD 7 7 v MEEOMEANIC L DT,
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IR A FELV NV E TR 2 2 ESWHEE &
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L528BYDSPL7 4 v 74 Y7 EOHBZD, O
ETELRBTENTE B, AR Revit (2002)° %
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A procédure of decibel conversion for SPL

fitting using insert earphones
Akifumi Tomizawa"?, Hideaki Sakata"?
"Mejiro University, ?Mejiro University Clinic

The purpose of this study was to verify the va-
lidity of the conversion procedure for -a hearing éid
préscription based on deriving dB sound pressure
level (SPL; 2cm®SPL or. ear canal SPL). The pro-
cedure used dBHL audiometric data obtained with
insert earphones, adding the coupler—to—dial differ-
ence (CDD) and the real-ear—to—coupler difference
(RECD) to convert the data to SPL. To evaluate
the acoustic factors affecting the CDD and the
RECD, the difference of the acoustic level between
2 insert earphones (3A and 5A) and between 2
types of 2cm® couplers (HA-1 and HA-2) were ‘
measured. The RECD and the real-ear—to—dial dif-
ference (REDD) of the direct output level of the
audiometer were measured in the real-ear worn 2
acoustically modified earmolds, with a FONIX FP-
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35 probe tubé—ﬁzicrophone system. The predicted
REDD (CDD +RECD) values were compared to
the measured REDD to verify the converting proce-
dure. The results showed that the 2 insert ear-
phones were acoustically different within 5dB in the
200~4000Hz range and over 10dB at around 6000
 Hz. The difference between the 2 couplers in-
creased as frequencies rose above 1000Hz. The
predicted REDD corresponded to the measured
REDD within 250~4000Hz in each earmold, the dif-

ference did not exceed 3dB. The results demon-

strated the converting procedure was valid and reli-
able for dB transformation. The CDD measured for
an individual audiometer and the RECD measured

~ in the real-ear can be used for deriving the SPL.
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Short-Term Functional and Morphologlcal Changes n Gumea Pig
Cochlea Following Intratympanic Apphcaﬂon of Burow’s Solutlon

M1tsuya Suzukl MD; Hitoshi Iwamura, MD; Akinori Kashlo MD;
Takash1 Sakamoto, MD; Tatsuya Yamasoba, MD

Objectives: Burow s solution, comprising alummum sulfate and acetic acid, is an otic drug formulation applied to the
tympanic cavity. We characterized the relat1onsh1p between the auditory ‘brain stem response (ABR) thresholds and the
area of the capillary basement membrane anionic sites in the stria vascularis after the application of Burow’s solution.

Methods: We used cationic polyethylenimine (PEI) to observe changes in the capillary basement membrane anionic sites
in the stria vascularis. Burow’s solution was dropped directly onto the round window membrane and retained for 2 hours.
The ABRs were recorded at 4, 8, and 20 kHz immediately before surgery and before decapitation. The cochlea was ex-
tirpated immediately or 2 days after the surgery and immersed in cationic PEI solution. The PEI distribution associated
. with the capillary basement membrane anionic s1tes was measured in the basal and third turns.

Results: The ABR threshold shifts at 4, 8, and 20 kHz were significantly incréased 1mmed1ate1y after the surgery, where-
as those at 4 and 8 kHz, but not at 20 kHz had recovered 2 days afier the surgery. Further, the PEI distribution was sig-
nificantly decreased immediately after the surgery and had recovered 2 days after the surgery.

_Conclusions: Although Burow’s solution may cause an acetic low pH in the stria vascularis and a temporary ABR thresh—
old shift at 4 and 8 kHz, the permanent ABR threshold shift at 20 kHz cannot be attributed to the acetic low pH. .

Key Words: acetic acid, alominum sulfate, basement membrane amomc site, Burow’s solution, intratympanic injection,

. ototoxicity.

INTRODUCTION

Burow’s solution is widely used in eardrop for-
mulations for treating refractory otorrhea caused by
chronic otitis externa or chronic otitis media. Bu-
row’s solution, the principal components of which
are aluminum sulfate and acetic acid, has astringent
-and antibacterial properties. It is an acidic prepara-
tion with a low pH (3.7), and its intratympanic ad-
ministration has been feared to lead to hair cell loss
in the inner ear. Among possible routes from the
_tympanic cavity to the inner ear, including the round
and oval windows, bony fistulas, and microfissures,

the most important route is thought to be through the

round window membrane RWM).!

Serin et al? reported that the placement of Gel-
foam soaked in 13% Burow’s solution in the tym-
panic cavity of guinea pigs did not result in any shift
in the auditory brain stem response (ABR) threshold
at 1,4, or 8 kHz. Recently, we reported that Burow’s
solution dropped directly onto the RWM is toxic to
outer hair cells in the basal turn, especially in its
lower half3 In addition, the ABR thresholds at 20

kHz demonstrated alteratiohs after retention of Bu--

row’s solution on the RWM for 2 hours .3 It has been
demonstrated that application of acetic acid to the
RWM decreases the pH of the perilymph and endo-
lymph, thereby leading to a decrease in the endoco-
chlear potentials. In our previous study, we specu-
lated that Burow’s solution, the principal component
of which is acetic acid, may reduce the pH of the
perilymph and endolymph, inducing depression of
sodium-potassium adenosine triphosphatase activity
in the stria vascularis. Although application of Bu-
row’s solution may reduce the pH of the inner ear
tissue and cause subsequent hearing loss, the rela-
thIlShlp and underlymg mechanisms of this process
remain unclear. Anionic sites have been demon-
strated on the capillary basement membrane (BM)
in the inner ear. It has been demonstrated that the-
area of the capillary BM anionic sites is reduced un-
der acidosis.> We investigated the relationship ‘be-
tween the ABR threshold and the capillary BM an-
ionic sites in the stria vascularis after application
of Burow’s solution. Previous studies have demon-
strated changes in anionic sites on the BM in the -
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stria vascularis shown by cationic polyethylenimine
(PEI)>7 If a decrease in pH is indeed caused by
the application of Burow’s solution, the number of
capillary BM anionic sites in the stria vascularis
should be reduced. To clarify the relationship be-
tween the ABR threshold and pH changes in the
stria vascularis, we examined the short-term chang-
es in the ABR and observed changes in the capillary
BM anionic sites in the strial vessels.

MATERIALS AND METHODS

The study population comprised 22 healthy Hart- |

ley albino guinea pigs (weight, 250 to 300 g) with

normal Preyer s reflexes. The experimental protocol -

used in this study was approved by the University of
Tokyo Committee for the Use and Care of Animals.

Pharmacologic Preparation. Burow’s solution,
which has an acetic odor, comprises aluminum ace-
tate (approximately 13%) and has a pH of 3.7: 22.5
g aluminum sulfate, 10.0 g calcium carbonate, 25.0
mL acetic acid, and 75.0 mL purified water.

Surgical Procedure and Administration of Bu-
row’s Solution. The animals were anesthetized with
intramuscular injections of xylazine hydrochloride
(10 mg/kg) and ketamine hydrochloride (40 mg/kg).
Under aseptic conditions, an incision was made in
the left postauricular region. The cribriform area in
the left temporal bone was exposed, and a small hole
was carefully made in the tympanic bulla for direct

visualization of the RWM. In 6 of the 22 animals, 0.1

mL of distilled water, adjusted to pH 7.4 with hydro-
chloric acid or sodium hydroxide, was dropped di-
rectly onto the RWM with the help of a surgical mi-
croscope, and retained for 2 hours (control group). In
the case of the remaining 16 animals, 0.1 mL of Bu-
row’s solution was dropped directly onto the RWM
and retained for 2 hours. Subsequently, small pieces
of sponge were used to absorb and remove each so-
lution, with care taken not to rupture the RWM. Af-
ter the solutions were completely removed, the bony
- defect in the tympanic bulla was sealed with the fas-
cia, and the skin was sutured.

ABR Measurement. The ABRs were recorded at
4,8, and 20 kHz in the control and experimental ani=
mals immediately before surgery and decapitation.
For the ABR measurements, the animals were anes-
thetized with an intr imuscular injection of a mixture
of xylazine hydrochloride (10 mg/kg) and ketamine
hydrochloride (40 mg/kg). Needle electrodes were
placed subcutaneously at the vertex (active elec-
trode), beneath the pinna of the left ear (reference
electrode), and beneath the right ear (ground elec-
trode). The sound stimulus was a 7-ms tone burst
with a rise-fall time of 1 ms at 4, 8, and 20 kHz. The

responses to 1,024 sweeps were averaged at each in-
tensity level (in 5-dB steps) to assess the threshold,
which was defined as the lowest intensity at which
a clear, reproducible waveform wés visible in the
trace. When an ABR waveform could not be elic-
ited, the threshold was assumed to be 5 dB greater

“than the maximum intensity produced by the system

(105 dB sound pressure level). The threshold shift
was calculated by subtracting the baseline threshold
from the threshold recorded immediately before eu-
thanasia.

Admzmstration ofPEI Solution and Tissue Prepa-
ration. In the current study, the left temporal bone

.was removed. For examination of the initial effect

of the application of Burow’s solution on the stria
vascularis, the 6 control animals and 8 of the ex-
perimental animals (group 1) were anesthetized and
decapitated immediately after the surgery. To ex-
amine the delayed effect of the application of Bu-
row’s solution on the stria vascularis, we anesthe-
tized and decapitated the remaining 8 experimental
animals 2 days after the surgery (group 2). The left
bony labyrinth was removed from each animal. A
small hole was made in the cochlear apex, the stapes
was removed, and the round window was opened.
Each labyrinth was briefly rinsed with 0.1 mol/L
cacodylate buffer for 1 minute and then immersed
for 15 minutes in a 0.5% cationic PEI solution (mo-
lecular weight, 1,800 d) prepared in 0.1 mol/L cac-
odylate buffer adjusted to pH 7.4 with hydrochlo-
ric acid. Each bony labyrinth was then rinsed in 0.1
mol/L cacodylate buffer for a few minutes in order
to wash out any remaining PEI solution. All of the
bony labyrinths were immersed in 2% phospho-
tungstic acid and 2.5% glutaraldehyde at 4°C for 3
hours to stain the PEI particles and fix the tissue.
Each bony labyrinth was decalcified by immersion
in 10% ethylenediaminetetraacetic acid solution for
2 weeks. Next, the bony labyrinths were rinsed with
0.1 mol/L. cacodylate buffer and postfixed in 1% os-
mium tetroxide at 4°C for 2 hours. The cochlea was
removed from each bony labyrinth and cut into 2
parts along the modiolus. All of the specimens were
dehydrated through a series of graded alcohol solu-
tions, treated with propylene oxide, and embedded
in epoxy resin. Ultrathin sections of the basal and
third turns of the cochlea were double-stained and
then examined with a transmission electron micro-

‘scope. The number and size of the PEI particles in

the capillary BM of the stria vascularis’ were mea-
sured.

Data Analysis. The BM is divided into 3 layers:
the lamina densa, the lamina rara externa, and the
lamina rara interna (Fig 1). Since the cationic PEI
particles are attracted to the anionic sites in all 3 lay-



