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Fig. 4 Duplication of IAC in a
13-year-old girl with right
SNHL (case 5). a Coronal
reconstructed image shows nar-
rowing of right IAC and a bony
septum in the right IAC (arrow).
b, ¢ On axial images, narrowing
of right CNC (0.68 mm) is
recognized compared with the
left CNC (2 mm). d On oblique
sagittal DRIVE image, the right
CN is unclear, while the left (e)
is normal. Diagnosis of the
duplication of the IAC associat-
ed with CN aplasia was made by
referring to previous reports
[12-15]

cases of SNHL in children [1]. Imaging plays an important
part in the work-up of cochlear implant candidates [4].
Traditionally, HRCT has been the imaging modality of choice
in the initial work-up of these children [16]. On the other
hand, MR has advantages in detecting sofi-tissue abnormal-
ities, especially those of the facial-vestibulocochlear nerves
[17], which are best recognized on 3-D FRFSE (3-D fast
recovery fast spin-echo) or 3-D CISS (3-D constructive
interference in steady state) images [5]. Therefore, MRI is
accepted as the method of choice to evaluate abnormalities in
candidates for cochlear implants. Opinion varies regarding
the advantages of HRCT versus MRI as an initial imaging
modality for a cochlear implant candidate [4, 17].
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The incidence of children with SNHL who show inner
ear malformations on HRCT ranges from 20% to 30% [16,
18]. In the present study, inner ear malformations were
present in six of 21 cases (29%). The children had a variety
of inner ear malformations. These results were similar to
those of the previous reports [16, 18].

Pathologically, both congenital deficiency and acquired
degeneration of the CN have been seen in children with
SNHL [6]. Jackler et al. [19] and Shelton et al. [20]
suggested that the presence of a narrow IAC on HRCT was
indicative of CN aplasia. The vestibulocochlear nerve starts
to develop at approximately 3 weeks of gestation. At
9 weeks, the IAC is formed by the build-up of cartilage
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Table 3 The relationship between CNC stenosis and CN hypoplasia/aplasia (n=42 ears)

CN hypoplasia/aplasia
8ears*

1.5 mm or less
8 ears

*CN hypoplasia/aplasia 8 ears

Associated with inner ear malformations

Michel deformity
Cochlear aplasia
Duplication of IAC

No association with inner ear malformations

with development of the nerve. Therefore, the IAC cannot
form in the absence of the nerve [5, 6, 9]. In a report by
Casselman et al. [5], CN hypoplasia or aplasia was detected
with or without labyrinth anomalies. Additionally, some
authors reported cases of CN aplasia with normal IAC
dimensions [21, 22]. The causes of acquired CN deficiency
are complex. CN deficiency can result from degeneration of
the nerve fibers in the IAC after cochlear injury (e.g.,
vascular, traumatic, compressive, or inflammatory injury).
Therefore, the findings of a normal-size IAC with CN
deficiency suggest an acquired cause of SNHL [6]. In the
present study, CN hypoplasia or its aplasia was diagnosed
in eight ears (19%) on MRI. Of these, four ears had inner
ear malformations and four did not. Histories of infection or
trauma were unclear in the four ears with malformations.
However, it is possible that infections or trauma are
secondary to acquired CN hypoplasia.

Fatterpekar et al. [8] reported that hypoplasia of the CNC
was a possible cause of congenital SNHL. Since then, some
authors have reported a relationship between CNC stenosis
and CN hypoplasia [7-9, 21]. The cause of a small CNC is
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4 ears
1 ear
2 ears
1 ear

4 ears

unclear. Embryologically, the soft tissue of the inner ear is
formed after the bony labyrinth. Some authors have
suggested that abnormal development of the membranous
labyrinth has a trophic effect on the CN. In addition to the
development of the IAC, the CNC might require stimula-
tion by its contents for normal development. Accordingly,
CNC stenosis might be secondary to CN hypoplasia [7].
Stjernholm et al. [23] determined that if the CNC was less
than 1.4 mm in diameter, then the possibility of CN
abnormality should be considered. In a report by Komatsubara
et al. [9], patients with a narrow CNC on CT studies were
diagnosed as having CN hypoplasia on MRI with 88.9%
sensitivity and 88.9% specificity. Those authors stated that
in ears in which CNC was <1.5 mm on CT, CN hypoplasia
could be seen on MRIL In a report by Kono [7], a CNC
diameter <1.7 mm suggested CN hypoplasia, even if no
cochlear abnormality could be found on CT. In the present
study, all eight ears with CN hypoplasia had a small CNC
(<1.5 mm). This result is similar to that of Komatsubara et
al. [9]. Only two ears of IP-I with a small CNC had no CN
hypoplasia and the reasons for the small CNC in these cases
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Fig. 5 Narrowing of the CNC
without inner ear malformations
in a 5-year-old boy with left
SNHL (case 15). a Axial HRCT
image shows no significant ab-
nommality of the cochlea on the
right. The diameter of CNC was
1.9 mm. b Axial image of the
left side shows no significant
abnormality of cochlea, but se-
vere CNC stenosis is revealed.
¢ The right CN appears to be
normal compared with the facial
nerve on oblique sagittal DRIVE
image. In contrast, the left
cochlear nerve (d) is small

are unknown. On the other hand, CN appeared to be normal in
cases with a CNC diameter >1.5 mm in both affected and
unaffected ears. Therefore, noting the presence of CNC
stenosis helped to confirm the diagnosis of CN hypoplasia
or aplasia [21]. However, our study was limited to a small
series in one institution and was a retrospective study. Larger
prospective studies are necessary to examine these issues.
Maxwell et al. [24] reported that they used MRI as the
initial investigation method and reserved CT for special
situations. MRI can be used to evaluate the CN complex
directly regardless of the IAC size or whether the CNC is
small or large [16]. We understand their recommendation,
but we believe there are several drawbacks to using MRI as
the initial modality. MRI cannot show the course of the
facial canal or allow for a detailed evaluation of inner ear
malformations. Moreover, it is a longer procedure, and
most children younger than 6-8 years need sedation,
possibly general anesthesia, to undergo MRI successfully
[2, 23]. On the other hand, the disadvantage of CT is the
radiation exposure. However, CT can be easily and quickly
utilized in almost all situations. Moreover, CNC stenosis
(CNC diameter <1.5 mm) helped to confirm the likely
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diagnosis of CN hypoplasia or its aplasia [9]. If CNC
stenosis or cochlear malformation is revealed on HRCT, the
additional MRI in these selected children might show CN
aplasia or hypoplasia. MRI can confirm the status of CN,
whether there is aplasia or hypoplasia, and help predict the
degree of improvement in hearing performance after implan-
tation. Therefore, the finding of CNC stenosis might be used
to select children with SNHL who should undergo further
evaluation with MRI. We believe that CT administered with
the ALARA concept is useful and acceptable for children with
SNHL. On the basis of these findings, we recommend CT for
the initial screening of candidates for cochlear implantation.

Conclusion

CT and MR imaging are both useful in children with SNHL.
There was a high incidence of CN hypoplasia or aplasia
associated with cochlear anomalies and CNC stenosis. CNC
stenosis with a diameter of 1.5 mm or less suggests CN
hypoplasia or aplasia. On the other hand, CN hypoplasia was
not seen in children with CNC stenosis with a diameter
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greater than 1.5 mm. Therefore, we conclude that children
with CNC stenosis (<1.5 mm) or with severe inner ear
malformations on HRCT require MR imaging of the CN.
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L/T 0.126 = 0.043 0096 + 0040 0.096
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Current status of negative treatment decision-making for fetuses
with a prenatal diagnosis of neonatal surgical diseases

Noriaki Usui*’, Takeshi Kanagawa® , Masafumi Kamiyama®’, Gakuto Tani?,
Yukiko Kinugasa-Taniguchi?, Tadashi Kimura?, Masahiro Fukuzawal)

Department of Pediatric Surgery”, Department of Obstetrics and Gynecology®,
Osaka University Graduate School of Medicine

The aim of this study was to analyze the current status and to evaluate the medical and ethical relevance of
negative treatment decision-making for fetuses following a prenatal diagnosis of neonatal surgical diseases.

The medical records of 209 fetuses that had undergone a prenatal evaluation of neonata! surgical diseases from
1999 to 2008 were studied. The cases with a negative treatment decision were divided into three groups according to
the potential of survival as follows : high potential of survival, moderate potential of survival and inviable. The
gestational age at the time of diagnosis, the disease severity, major associated anomalies, the final outcomes were
analyzed retrospectively regarding the potential of survival.

The treatment decisions were positive in 162 cases and negative in 46 cases. One case died in utero before a
decision was made. Thirty-three of 46 cases were in the latter half of the period, thus implying a recent increase in
negative treatment cases. The survival potential was high in § cases, moderate in 11 cases and inviable in 30 cases.
Sixteen cases with a high or moderate survival potential were terminated before 22 weeks of gestation. Twenty-two
cases were terminated and 8 cases underwent limited or palliative treatment due to inviable abnormalities.

The negative treatment decisions for the inviable fetuses were considered to be medically and ethically relevant,
However, the cases with a negative treatment decision who had a potential to survive with an independent of quality of
life, increased over the past b years, but included complicated ethical issues.
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