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Segmental spinal dysgenesis (SSD) is a rare congenital spinal
abnormality. A 28-year-old woman was referred at 21 week
gestation for a fetal MRI following sonographic findings of
bilateral talipes and possible spina bifida. A prenatal diagnosis of
SSD was proposed. A post-mortem fetal imaging including X-ray
survey, CT and MRI was done followed by a complete autopsy.
The combined major findings included: Dysplastic vertebral
body below L1, absence of L2-L4 segment, presence of L5
and five sacral vertebrae, posterior dislocation of the inferior
spinal segment with severe canal narrowing; thin thoraco-lumbar
spinal cord above the dislocation, severe at T11 level; histological
dysplasia of the thinned segment of the spinal cord with
normal caudal cord; anterior intradural neurenteric cyst and
segmental agenesis of the anterior spinal artery. The cranial spinal
cord showed no crossing over of the cortical spinal tracts.

The above findings represent the most characteristic features of
SSD. SSD should be considered in the differential diagnosis
of close spinal dysraphism. It may represent a disorder of the
gastrulation during the third week of gestation, a developmental
step regulated by multiple genes and signaling molecules. The
etiology of SSD remains uncertain. To our knowledge, this is the
first case diagnosed by prenatal MRI and with a neuropathological
examination.

LEARNING OBJECTIVES:

This presentation will enable the learner

1. To define the major morphological characteristics of Segmental
Spinal Dysgenesis.

2. To speculate on the pathogenesis of this rare disorder.

CONFLICTS OF INTEREST:

None.

ABSTRACT A13

Autopsy findings in pontine tegmental cap dysplasia

Andrew Gao1, Susan Blaser3, David Chitayat2, Felice D’Arco3,
Patrick Shannon1

1Depts. of Laboratory Medicine and; 2Medical Genetics, Mount
Sinai Hospital; 3Dept. of Medical Imaging, Hospital for Sick
Children, University of Toronto, Toronto, ON, Canada

doi:10.1017/cjn.2015.379

Pontine tegmental cap dysplasia (PTCD) is a newly described
hindbrain malformation characterized by hypoplasia of the
ventral pons and vaulting of the pontine tegmentum into the
IVth ventricle. Approximately 20 cases have been reported but

descriptions have been limited to clinical and radiologic findings.
We report the first autopsy findings in PTCD.

The mother is a healthy 35-year-old G2P1 who elected to
terminate pregnancy at 22 weeks gestational age due to radiologic
findings of severe hindbrain abnormalities. General autopsy
revealed a vertebral segmentation defect. Pertinent central
nervous system findings included cerebellar hypoplasia and
architectural disarray of the brainstem tegmentum. In the rostral
pons, the midline tegmentum was occupied by a wedge of
neurons, splaying the normal elements laterally and partially
filling the ventral IVth ventricle. The nucleus basis pontis was
absent, with apparent caudal displacement into the medulla. In the
dorsal and caudal pons, the tegmentum was obscured by tracts of
unmyelinated axons of uncertain destination running tangentially,
obscuring the floor of the IVth ventricle. The inferior olivary
nuclear complex was severely hypoplastic.

Our report provides the first pathologic description of PTCD
and supports the radiological descriptions. In addition to the cur-
rent hypothesis that PTCD represents a defect of axon guidance,
our findings demonstrate abnormal neuronal migration as
fundamental.
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We report two novel mDNA mutations in the cytochrome
b gene associated with complex III deficiency in two patients with
developmental brain abnormalities.

Patient #1. Six year old boy with history of developmental
delay, myalgias, muscle weakness, high CK, Wolff-Parkinson-
White syndrome and increased lactate in brain on MRI underwent
muscle biopsy that revealed early red ragged fibers (RRF). He
died in sleep at the age of 21. Post mortem revealed accumulation
of mitochondria in skeletal muscles, diaphragm and myocardium.
The brain showed foci of heterotopic neurons and acellular pat-
ches of synaptophysin immunoreactivity in the white matter, and
meningeal grey matter heterotopia.

Patient #2. This microcephalic girl was prematurely born blind
and deaf at the 27th gestational week. She developed seizures at
six months followed by spasticity, decorticate posturing, clonus,
and progressive respiratory failure. She died at the age of five.
Neuronal heterotopia were present throughout the white matter.
Many small vessels showed hyalinosis and subendothelial
calcifications. Cerebellum was atrophic and olivary nuclei
depopulated.

Although our patients had identical mDNA mutation, they
displayed striking difference in the severity of manifestations
as well as neuropathological abnormalities, to a large extent
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proportional to the degree of mitochondrial heteroplasmy. Both
individuals showed common denominator of variably expressed
abnormities of the neuronal migration resulting in cortical mild
microdysgenesis and wide-spread neuronal heterotopia in the
white matter.
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Intermittent hypoxic (IHx) episodes are typically a consequence
of sleep apnea in adults and immature respiratory control in preterm
infants. Chronic IHx contributes to immediate and long term
co-morbidities including long-term cardiorespiratory instability.
Despite intensive investigation, molecular mechanisms linking IHx
to cardiorespiratory instability remain poorly understood.

We report that PACAP, a highly conserved excitatory
neuropeptide which can function as an "emergency response"
co-transmitter in the sympathoadrenal axis, plays a significant role
in activating the sympathetic responses to hypoxia and stabilizing
respiration. Further, we show that the effect of PACAP on the
sympathetic response to intermittent hypoxia in adult rats is
mainly regulated at the rostro-ventral-lateral medulla (RVLM).

To show the role of RVLM and PACAP in sympathetic response
and breathing stability we used an in vivo anesthetized artificially
ventilated rat preparation, as well as a neonatal rat in situ working
heart-brainstem preparation and whole-body plethysmography.

Our data showed that inhibition of PACAP at the RVLM is able to
dampen facilitated sympathetic activity caused by IHx. PACAP
treated in-situ neonatal rat preparations with carotid bodies denervated
showed less short-term variability in phrenic nerve output frequency
when compared with vehicle treated preparations. All PACAP-null
mice (n=5) died when exposed to acute IHxwhile all wild-type mice
survived. Both frequency and minute ventilation were significantly
decreased in PACAP-null mice during the last hypoxia. In another set
of experiments we showed that exogenous PACAP replacement in
PACAP-null mice can increase the survival rate by up to 80%.

Our data suggests a regulatory role for PACAP in the
development of the sympathetic response and cardiorespiratory
stability after exposure to IHx in adult and neonatal mice. The
effect of PACAP on sympathetic plasticity is shown to be medi-
ated through its action in the RVLM. To our knowledge and of
great importance, PACAP is the first neuropeptide that is shown to
be necessary to survive IHx.
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Background: Myopathy associated with plasma cell dyscrasia
is rare. Reported cases include paraneoplastic and para-
proteinaemic disease (poly/dermatomyositis-like; light chain
deposition disease; amyloidosis), or focal mass lesions. Histologic
data are scarce.

Case: A 74-year-old male presented with five months of
progressive, symmetric shoulder and quadriceps weakness and
wasting. Electrophysiologic studies suggested myositis, ESR was
greater than 120 mm/hr, and the CK was around 1000 IU/L.
Deltoid biopsy was initially reported as inflammatory myopathy
with dystrophic features. Upon review, sheets of CD138-positive
plasma cells filled with abundant Russell bodies were identified,
mimicking round atrophic muscle fibres. Muscle fascicles showed
dense focal lymphoplasmacytic inflammation, muscle fibre
necrosis, and fibroadipose replacement. Plasma cells were kappa
light chain restricted. A diagnosis of plasma cell dyscrasia
was made.

Conclusion: We report a case of symmetric proximal muscle
weakness and wasting with a histologic diagnosis of light
chain restricted plasma cell infiltration and lymphoplasmacytic
myositis. Symmetry of muscle involvement suggests a combination
of paraproteinaemic, paraneoplastic, and diffusely infiltrative
processes. This case may add a new histologic variant to the
spectrum of myopathies associated with plasma cell dyscrasia.
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Friedreich ataxia (FA) causes a complex clinical and neuro-
pathological phenotype. Dorsal root ganglia (DRG) are a primary
target of the disease. Traditional interpretation of the DRG lesion
includes atrophy of large neurons, proliferation of satellite cells,
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