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Objective:

To report two cases of primary progressive
freezing of gait improved by venlafaxine
treatment.

Background:

Freezing of gait (FOG) occurs in a number
of parkinsonian disorders including
Parkinson’s disease, vascular parkinsonism,
progressive supranuclear palsy, and normal
pressure hydrocephalus. FOG can also
occur in isolation and is referred to as
primary progressive freezing of gait
(PPFG). To date, there is no definitive
treatment for PPFG. Case reports have
reported benefit with MAOB inhibitors and
methylphenidate?. The precise
neurochemical basis for PPFG is unclear;
noradrenergic, cholinergic and
dopaminergic systems have been
hypothesized. Psychiatric symptoms such
as depression, panic disorder and anxiety
have been associated with PPFG.

Methods:

1) Case reports, 2) Medication challenge:
Subjects were examined and videotaped at
baseline, prior to exposure to venlafaxine
(VFX). Subjects were then started on VFX
37.5mg qd and after 2 weeks, the dose was
increased to 75mg qd. On VFX 75mg qd,
subjects were evaluated and videotaped.
Subject #1 had further increase in dose to
150mg qd and was videotaped. Subjects
were evaluated using the Freezing of Gait

Questionnaire (FOG-Q) and United Subject #1

Parkinson’s Disease Rating Scale
(UPDRS).

Video Legend: Case # 1

Conclusions:

Case Report #1 84F began to experience FOG when
attempting to turn, and then when walking normailer
apartment. During the next year, she developededreezing
on initiation of gait, at doorways, and when crogshe street.
Visual cues and counting helped to break the episd8he had
no tremors, impaired eye movements, rigidity, dfialilty with
manual dexterity. She was started on venlafaximkeaa?5mg
noted mild improvement in FOG. At 150mg, FOG hagriaved
considerably (Table 1, Table 2,Video).

Case Report #2:69M began noting difficulty initiating gait.
Over 4 years, he developed FOG when turning, iegter
crowded area, or passing through a doorway. Haisest a few
falls due to his gait problems. He was able to lbthe freezing
episodes by throwing a tissue on the ground anppstg over it.
Exam revealed freezing of gait and tachyphemiastaeed
venlafaxine and at 75mg qd noted significant improent to
the point that he no longer required visual cueF@G occurred
only on turns (Table 1,2).

Results
Table 1. Clinical characteristics of subjects with PFOG

Age  Duration FOG Psychiatric
atonset of sxs (yr) characteristics Sxs  Meds tried
Subject# 1| 83 1 Gait initiation, |Anxiety |Levodopa,
Doorways, Amantadine,
Turning, Pramipexole,
Open runway Diazepam
Subject # 2| 69 4 Gait initiation, |Anxiety |Levodopa,
Doorways, Selegiline,
Turning, Ropinirole
Open runway

Table 2. FOG-Q and UPDRS Results

UPDRS baseline UPDRS on VFX (mg)
FOG-Q FOG-Q

baseline on VFX I I n ! I n

20 | 16(75) 2 |8 | 13 | 3(75) | 4(75) | 13(75)
10.5(150) 2(150) | 4(150) | 13(150)

Subject#2| 14 | 6 (%) |1 |10 [ 7 [1(5 | 6(75) | 5(5)

In an open-label trial of venlafaxine in PPFG imteases, both subjects experienced improvemeheingymptoms.
While the possibility of placebo effect cannot bied out, it is possible that venlafaxine may inyer®PFG through its
effects  on noradrenergic uptake and/or itscé$fen anxiety and mood. To our knowledge, thesera first reports of
improvement of PPFG with venlafaxine. Further ardér studies are needed to explore its effectsRoGR

Lawrence Severt, MD, PhD

References: 1. Coria et alMov. Disord.2008; 23: 449-51. 2. Devos et #NNP2007; 78: 470-75. 3. Hashimoto Fark. Mov. Disord 2006; Supp 2: S55-62
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Dramatic improvement in parkinsonism after Sinemettherapy in a patient with severe
Wilson's Disease

Elena Bortan, MD and Diana Apetauerova, MD
Lahey Clinic Burlington, Massachusetts, USA

OBJECTIVE: | | CASE REPORT:

OBJECTIVE CASE REPORT:
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To report a case of a 16-year old female with
pantothenate kinase deficiency who underwent right-
sided GPi deep brain stimulation surgery (DBS) with
minimal post procedure benefit in chorea, but neefie
in dystonia.

[ |

BACKGROUND:

« Pantothenate kinase-associated neurodegeneratiory
(PKAN) is a form of neurodegeneration with brain
iron accumulation, or NBIA (formerly called
Hallervorden Spatz syndrome)The gene currently
known to be associated with this autosomal-recessi|
rare disease has been identified as pantoteimatsek
(PANK2).23

*PKAN is clinically characterized by progressive
extrapyramidal dysfunction ( dystonia, dysarthria,
choreoathetosis), cognitive decline,

A 16-year old female presented at age 13 with walkbalance difficulties
and facial grimacing. Falls started several motates. Neurological
examination showed flexion toe dystonia in bottt,fekoreoathetoid
movements in the left sided extremities with prethemce in the left leg,
mild left-sided spasticity and severe facial dyistanith dysarthria.
Diagnosis of PANK2 was based on typical MRI findaryl molecular
analysis. Due to rapid symptomatic worsening, eafiggait, dystonia
and spasticity, and minimal response to currenticaéidns
(carbidopa/levodopa, carnitine), right-sided GPiSDBas performed.

The Burke-Fahn-Marsden (BFM) Dystonia Rating Seas 21
(maximum 120 points) before DBS placement. Theepativas unable to
tolerate high frequency stimulation in all contadt® to pain over IPG
area. Low frequency stimulation was therefore iappnd the final setting
used was electrode 2 (+), 1 (-), amplitude 2.00fs@width 270,
frequency 50 Hz. The patient was unable to tateetectrode 0 and 3 as
she again reported pain over IPG area. ChoreoatHetd movements
were the only improvements observed in out settiortunately, the
patient was not able to tolerate higher voltagetdiside effects.

Clinically, progresslve spasticity was observetiath lower extremities,

degeneration, and later spasticity. Onset typically
occurs in late childhood or early adolescence, but
cases with adult onset have been describedll
patients with typical presentation have PANK2
mutation. This mutation is present only in 1/Za$es
with an atypical presentation with late onset dod/'s
progression of the diseade.

«Brain MRl is standard for diagnostic evaluatioratf
forms of NBIA.® The MRI features T2 weighted
bilateral hyperintensities in anterior medial glsbu
pallidus surrounded by hypointensity which corretat
with the iron accumulation. In one study all patie
with PANK2 mutation had this specific pattern also
known as the “eye-of-the-tiger” sigh(Figure 1)

«Pharmacologic and surgical intervention have fedus}
on palliation of symptoms. Treatment involving
bilateral DBS of the GPi nuclei in childhood casés
generalized dystonias is highly effective, espbgcial
those related to DYT1 mutation and with lower
degrees of improvement in secondary dystonia,
including PKAN °1° One study reported the
sustained efficacy of DBS in treating the geneealiz
dystonia of six PKAN patients whose diagnosis way
confirmed by imaging and molecular analysisThe
motor improvement ranged from 46% to 91%. Thei
results were stable throughout the follow-up period
(from 6 to 42 months). In one case of PKAN (DBS-|
GPi was placed at age of 11 years) the favorable
response was proven by the inadvertent removdieof|
DBS device due to infectio. DBS of the
subthalamic nucleus is highly effective in off-meti
dystonia of idiopathic PD, whereas it does not iowpr
generalized dystonia secondary to PKAN.

which r ly influenced her gait. The BFM DystoRating Scale was|
55.5 one year after DBS placement both on andiofdation

FIGURE 1. .

The “eye-of-the tiger” sign on
T2 weighted imaging of a 16
year old female with PANK2

CONCLUSIO!

Pantothenate kinase deficiency is a rare neurogeagive disorder withou
a known cure. DBS GPi has been reported to haw&beihefit in dystonia.
Our patient showed benefit in limb chorea, but endiit in dystonia in
low frequency DBS 6 months post-procedure. The tigositive
response in dystonia to DBS in this patient mightdlated to several
factors including programming difficulties and rdirogression of clinical
symptoms, especially spasticity. Programming watiqodarly difficult as
she was unable to tolerate higher voltage duertcdmfortable’ sensory
effects at the IPG in the chest when stimulatingionopolar mode and to
a smaller extent in a bipolar configuration. THieet has been noted in
other extremely thin patients during DBS treatnfenbther movement
disorders. This inability to optimize stimulatiomplitude may have also
been a factor in non-optimal therapy.

REFERENCES: ||

Wilson's disease (WD) manifests commonly as padisn and
dystonia. We report a case of a patient with separkinsonism who
exhibited dramatic improvement after carbidopa-tiom (Sinemet)
therapy.

We present a case report of a 53-year old man vdsodiagnosed presymptomatically with
Wilson's Disease (WD) at the age of 14 by bloodk@ncreased urine excretion of copper,
low ceruloplasmin) and liver biopsy. The testseverdicated as a result of a positive family
history of WD. He was treated with Penicillamiree & years at that time.

BACKGROUND:

Atthe age of 49, behavioral changes were noteczamzland Penicillamine were restarted.
Four months later he experienced imbalance ans! failer function tests (LFTs) revealed
elevated AST 42 (normal: 11-401U/L) and ALT 52 (i 7-401U/L). Examination showed
nystagmus, mild upper motor neuron weakness ofethside and ataxic gait. Brain MRI
T2 weighted sequences as hyperinagese bilaterally in pons, midbrain and

putamen Sequence)l

« Wilson's disease is an autosomal recessive inftbisorder of copper
onia are due
presynaptic nigrostriatal dopaminergic injury. Abmal cooper
transport in WD results in accumulation of coppeémarily in the
liver, the brain and the coméa.

43nand encodes

Eight months after initiation of Penicillamine, exmation showed severe akinetic-rigid
parkinsonism, bilateral flexion hand dystonia, gutar hand tremor, bulbar signs and severe
dysarthria. He was unable to communicate and rixpbibs severely limited, even in bed, an
he was unable to sit or ambulate. He required RIb& and 24-hour nursing help with all

activities of daily living. Brain MRI revealed andrease of T2 hyperintensities at the striatu
bilaterally, midbrain and pon$équence)2 The LFTs at that time were AST 46 and ALT 54.

« The gene for WD lies on
for a copper transporting P-type ATPa&e.

« Initial manifestations of the illness can be néagizal in about 40% of
patients and psychiatric in 15% of patieftleurological
abnormalities present in patients in the secorttia decade with a
picture resembling parkinsonism, a generalizedalystsyndrome, or
postural and intention tremor with ataxia, titubatand dysarthria.

« The diagnosis of Wilson Disease includes low

was and Trientene amat Eilfate were started. Due to minimal
improvement, 300 mg of levodopa was initiated thremths later and increased to 450 mg
daily shortly thereafter. Within several weeks aftétiation of levodopa, substantial
improvemen in rigidity, tremor and dystonia wasath Four months later he showed drama

able to assistance and required minimal

help with dressmg His apecth and swallowing isuroved and PEG wbe was discontinied
Repeat brain MRI showed significant reduction offperintensities in striatum & pons
(Sequence)3 LFTs were within normal limits.

£

level, Kayser-Fleischer ring, raised 24-hour urinapper excretion,
raised liver copper concentration, and geneticaekstudies to
chromosome 13. Al siblings (who have a one ta fhance of
developing the iliness) and cousins of known pasishould be screen
for Wilson's Disease*

« Brain MRI is typically abnormal; in a series of eigfatients with
neurological manifestations, seven MRI were abnbriiRI reveals
changes in the basal ganglia which are reversiliie eatment. The
caudate and putamen show increased T2 signalhene may be
similar changes in the substantia nigra pars cumppunlme
tegmentum, and
sparing of red nuclei and lateral aspect of hemiia nigra led to he
“face of giant panda” sig

+ The gold standard of treatment is Penicillaminé. Unfortunately,
20% to 40% of those with neurological disabilityexhibit
deterioration i the initial months of Penicillaraitreatment believed
1o be caused by an overlay rapid release of cappeplasma that then
gets into the brairf. In one case, a patient developed marked dyston|
(status dystonicus) and died.

« Trientine is an alternative to D-Penicillamine ptfrer chelatoré.9
Zinc and T prevents the Zincis

Sequence 1. m m m - - -
4 months after

Penicillamine

initiation

Sequence 2 m ™ - ™ - -
8 months after

Penicillamine

initiation

Sequence 3:
5 months after - - - - - -
Sinemet initiat

(17 months since

treatment of WD)

CONCLUSION:

an excellent agent for chronic use for mild cases preventiont1. 12

« Currently, orthotopic liver transplantation paryatorrects the
defective metabolism of copper i patients with Wi, providing an
effective phenotypic cure

« The be 80% of cases
who undergo liver uansp\amauéh The effoc ofver transplant on
neurological symptoms has not been clearly estalis Sympmmam
treatment with and

Patients with WD commonly show exacerbation of otagical symptoms after initiation of
penicillamine and this can occur over a period afe2ks to 12 months. This occurrence is
caused by the rapid mobilization of liver coppetfie circulation, and can sometimes be
permanent!® Our case of severe WD presented after initiatiopesficillamine and showed
severe akinetic-rigid syndrome, dystonia and butiigns. Dramatic improvement in all those
signs was observed after initiation of carbidogabtiopa. In the past, this medication was
shown to be effective especially for patients wapid neurological deterioration despite
adequate chelation tveaiméﬁtz“rhe benefit of levodopa therapy might be due tsyeptic
in the

levodopa, dopamine agonist, and anticholinergics beneticiae

as seen in imaging studiés.
Carbidopa- levodopa should 'he trod patients Wb presenting with severe parkinsonism.
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Hepatic Encephalopathy (HE) frequently affectsqreti
with liver failure causing a variety of neurobefaal
changes. The advent of magnetic resonance |ma@1m(
and sp y has i our ur

underlying neuropathophyslologlc changes assocml&d
HE. Though chronic MRI changes are well descrilmethé
literature, little is described in acute HE. Pstudies have
investigated diffusion weighted imaging (DWI) intigats
with HE and have shown decreased diffusion. Apptaren
Diffusion Coefficient (ADC) values are increased in
patients with fulminant hepatic failure suggestamg
increase in cytotoxic edema. To our knowledge gpast of
cortical restricted diffusion have not been desrtim
association with liver failure and HE. Here, wegmet
three patients with liver failure and neurobehaalior
changes. Their MRI's revealed areas of restrictidsion
that is confined primarily to cortical grey matter.two
patients, these diffusion changes were noted ersewvith
follow-up serial imaging. The other patient pasaacy
prior to obtaining further imaging. With no other
explanation for these MRI changes, we postulate tha
cortical diffusion abnormalities can be seen withese
HE.
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Abstract Patients and Methods

Introduction:  Sickle cell disease (SCD) carries a high sk of stroke in chidren. Based We performed a retrospective study of 79 children under the age of
16 years with homozygous SCD followed at Boston Medical Center's
Pediatric Hematology program between January, 2004 and
December, 2008 Study

Table 2. Mean MCA velocities in the first5 TCD stu  dies Of all children followed, seven (9.0%) had critical velocities at some

point during the study period.

e o e e el i <170cmis  170-<200cmis 200 cmis The mean MCA velocity on initial sonological evaluation was over 50%

higher than the reference value for unaffected children.

Al children were evaluated by TCD imaging on more than one
occasion to assess their stroke risk. The MCA, ACA, PCA, distal ICA
and basilar artery were insonated. The MCA reference value for
unaffected children was 80+15 cm/sec)

Patients (or Materials) and Methods: We performed a retrospective study of 79
chidren with homozygous SCD (53.296M; age at first TCD: 7.424.1 yrs; 86.1% African-
American) followed at Boston Medical Center's Pediatric Hematology program from

004-2008. Treatment with hydroxyurea andor exchange transfusion was iniated as
clinically indicated. Serial TCDs were performed, and mean MCAV change over time
was analyzed by linear regression.

Overall there was a non-significant increase in mean MCA velocity
over time. This occurred in both treated and untreated children,
supporting findings of the STOP trial that treatment temporarily reduces
the risk of stroke but does not change the natural history and
progression of the disease.

6(835%) 9 (11.4%) 4(5.0%)
Mean TCD velocities were categorized according to the STOP. 5 (94.9%) 2(25%) 2(25%)
classification:

- Normal: < 170 cm/s 45 (84.9%) 5(9.4%) 3(5.7%)

- Conditional: 170 to <200 cis

- Ciitical: 200 cmis 14 (60.9%)

Results: Al children had at least 2 TCD studies (53%: 3 studies; 32%: 4 studies).
“The average MCAv on first study was 134,127 cisec (reference for unaffected
children: 80:15 crvsec). Four children had MCAv 200 cmisec on first TCD, two of
which improved with transfusions. Three children (4%) with non-critcal values initally,
progressed to MCAv 200 cmisec. Overal, there was a non-significant increase in
MCAv to 153.2:39.9 cisec (p=0.22). In treatment-stratified analyses, the rate of
progression of MCAv also did not change significantl.

Determinants of this progression remain unclear. Further studies are
required to better understand how the natural history of the disease

6(26.1%) correlates with the rate of MCA velocity change on TCD.

3(13.0%)

Treatment with hydroxyurea and/or exchange transfusion was 10(71.4%) 3(13.0%) 1(7.0%)
initiated as clinically indicated. In those children in which mean MCA
velosities on TCD reached 200 cmisec, serial exchange transfusions

were initiated,

Whether the rate of progression was associated with abnormal
magnetic resonance imaging findings and predicted the risk of stroke
remains to be determined in a future study.

Conclusions: _ Although MCAvs did not change significanty overal, 4% of children
developed critical levels. Determinants of this progression remain unclear. Further
studies are required to better nderstand the natural history of the disease and the rate
of MCAv change on TCD.

A total of seven (9.0%) patients had mean MCA velocities 200 cm/s
during the study period. Four (5.0%) had critical velocities on the first
Serial TCDs were performed, and mean MCA velocity change over TCD, while the other three (4.0%) progressed over time.
time was analyzed by linear regression.

vzedby o Of note, one patient had criical mean MCA velocities on all nine TCD
Up to 9 studies were performed in < 5% of chidren. To investigate studies, despite treatment efforts
the changes over fime in mean MCA velocities, we limited the sample

References

Introduction

Stroke is a common and potentially devastating complication of sickle
cell disease (SCD) in children.*

Based on the resuls of the Stroke Prevention in Sickle Cell Disease
(STOP) Trial,? transcranial doppler (TCD) imaging is now used in
clinical practice to identify which children with SCD are at high risk for
stroke.

In the STOP trial, investigators found that mean intracranial velocities
200 cm/s are an independent risk factor for stroke. The risk associated
with this sonological finding was approximately 10% per year, about 15-
20 times that of unselected children with SCD. 23

The study also showed that patients who receive chronic transfusions
had a 91% reduced rate of stroke. When transfusions were stopped,
however, the risk of stroke retumed to baseline.?

For this reason, annual TCD testing is recommended for children with
SCD starting at 2-3 years of age and continuing to age 16 years.*

While the use of TCD is an accepted clinical practice for the initial
screening of stroke risk, the natural history and rate of sonological
disease progression, as well as the effect of long-term treatment has not
been extensively studie

Our goal was to review our TCD data for children with SCD and assess
the degree of progression and the effect of treatment on mean middie

1o the first 5 studies for each patient. Mixed linear regression was
used to estimate change over time, controlling for the correlation
structure within each patient

Table 1. Demographic characteristics of the study p  opulation (n=79)

Gender
37 (46.8%)
42 (53.2%)

African-American 67 (85.9%)
Hispanic 9 (11.5%)
Other 2(2.6%)

Age at frst study (yrs) 7.4%41
Number of TCD studies
dies 79 (100%)

3 studies 53 (68.4%)
4'studies 23 (32.0%)

Fig
unt

The average MCA velocity on the first study was 134.1 £ 27 cmisec.
Overall, there was an increase in mean MCA velocity over time t0153.2
+39.9 cmisec (Figure 1), but this was not statistically significant
(p=0.22).

Treament did not significantly affect the change in MCA velocity over
time (p=0.49, when comparing treatment vs. no treatment group.)

ure 1. Progression of mean MCA velocities intr  eated and
reated children with SCD

HMean MCA velocity {left and right)

s
TCD study
romee T None
-4+ Hyoroxyurea or exchange ransfusion
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cerebral artery (MCA) velocity, a marker of stroke risk.
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Leptomeningeal Plasmacytosis as an Early Manifestain of Waldenstrom Macroglobulinemia — A Case Report

Lahey Clinic, Burlington, Massachusetts, USA

Objective: To describe an unusual CNS manifestation of Watdéms
Macroglobulinemia (WM), & report response & toleifipto a novel
chemotherapeutic approach in this setting.

CSF analysis revealed 13 WBC, an elevated prosim(g/dL), and a normal glucose (69 mg/dL)
CSF cytology showed small lymphocytes with mildsiay A dural biopsy confirmed infiltration of
the leptomeninges with kappa restricted CD 20 ad@€ positive B-cells consistent with
plasmacytic differentiatior(Figure 3).

Backaround: (WM) is a
disorder |hat is characterized by elevated prodnaf monoclonal IgM in serum.
emia, symptoms
are most common, while up to 25% of patients hayenatomatic disease.
Autoimmune neuropathy (anti-MAG or anti-GM1) is thst common neurological
symptom, occurring in up to 47% of patients withW Other neurological
manifestations may  be sedalfle 9, but leptomeningeal disease (LMD) is rare,
and tends to occur in_ patients with advancedeatiment refractory disease.

Figure 1.
Brain Imaging Pre-Treatment

Figure 2.
Spine imaging Pre-Treatment

Figure 3.
Dural biopsy

MECHANISM RESULT Lymphoplasmacytic

infitration (H & E

Title : Leptomeningeal Plasmacytosis as an Early
Manifestation of Waldenstrom Macroglobulinemia - A
Case Report

Authors: Brian Scott, MD; Vishal Patel,

MD; Matthew

Table 1:

ropath

Mechanisms of
neurological

arterial occl

Vision [0:

al ble

in

Multifoc;

al Leu

koencephalol

pathy

Macroglobulinemia)

cular infiltration

and resultant
clinical findings.

stain)
Resdlts The patient received 4 doses of weekly intrath@@imethotrexate and intravenous (IV)
ritwimab. Intrathecal treatment was complicatedtnchnoidits which was treated with oral steroids.
The patient had cytologic clearing of her CSF aerfourth dose, and treatment was then stopped.
Repeat MR imaging six weeks after completion aittreent revealed a partial radiographic response
(Figure 4. The patient continues to be asymptomatic, aschad stable brain and spine imaging, more
than nine months from her last treatment.

Figure 4. Brain and Spine Imaging 6 Weeks Post-Treatment

Tilem, MD; Arthur Rabinowitz, MD

use large B-cell lymphon

Case A 48 year-old woman presented for a routine examamadnexa\ mass was

Biopsy d a low-grade B lymphoma. A
monaclonal profile showed elevated IgM kappa of@81y/dL (normal 550-1250
mg/dL). Serum viscocity was normal at 1.72 cP el 1-1.&#), and beta-2
microglobulin was elevated 7.8 mg/L (normal 1.142gi). She was asymptomatic, &
in the low-risk group by International Staging $ystfor Conclusions/Relevance MD in WM is unusual, particularly early on in teeurse of the disease.
Macroglobulinemia (ISSWM) criterfaand did not receive treatment. Six months late;SF cytology and flow cytometry as well as leptoingeal biopsy are important to exclude a
she developed involuntary focal motor spells cainggsof brief right hand shaking and  transformation event or infectious cause in thieise. Previous case reports of leptomeningeal WM
tightening of the right side of her jaw consisteth focal motor seizures. The spells have been treated with radiation, intrathecal ctberapy, or systemic chemotherapyCombined

intrathecal and systemic therapy in the treatmeldptomeningeal WM has not been prewous\y
m

A brain MRI with showed along the surface €POTed and IV mux\mab some activity in . This
gpproach has a potential in patients with

of the left hemispherd={gure 1). Spine imaging showed confluent nodular enhanoem
along th thoacic and lumbar spne from T2 o, and imoving the cauda grslse;mvﬁgtgs‘::f:p ybecause oranial mradiaton ystdisic chemotherapy may be deferred or reserved

stopped after anticonvulsant therapy.

T — dapkar W, L. et Progncs
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Venkata S. Dandamudi, M.D, Christine Thomas, M.D, |  brahim Bechwati, Ph.D, Claudia Fitzgerald, MS
Kinan K Hreib, M.D, Ph.D
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"# $%  To determine the frequency of shoulder pain inAiS
population and to explore potential associatiorth wemographic and clinical
features.

& % Pain is a significant source of morbidity assodatéth ALS,
but little is known about its common locations @adises. We postulated that the
shoulder is particularly susceptible to injury anfiequent source of pain in ALS.
We sought to determine whether age, gender, phioulder problems, manual
labor, phenotypel.e., upper motor neuron (UMN) vs. lower motor neutbNIN)
predominance) and region of involvemeire ( bulbar vs. diffuse, arm vs. leg)
correlated with the development of shoulder pain.

% We retrospectively reviewed the medical recordsasf
consecutive motor neuron disease patients seeahatylClinic between 2005-
2009. Patients with ALS were categorized by thelpnginance of UMN and LMN
signs and the body regions involved. The frequaafchoulder pain (SP) or no
shoulder pain (NSP) was identified in each of thedegroups, and in the
demographic categories mentioned above, with diffees in frequencies
determined by Chi-squared and t tests.

% 45 (23%) of the 193 patients reported shoulder.piiere was no
difference between the SP and NSP groups in ageegemanual labor, and prior
shoulder problems. Neither phenotype nor regioimaflvement correlated with
development of shoulder pain. The SP group was filely to develop proximal
arm weakness and to report pain elsewhere.

No Shoulder Pain
(148, 77%)

Title : Shoulder Pain in ALS

| SP (n=45 NSP (n=148

Mean Age (years) 62413 63413 0.46
Male Gender 24 73 0.64
Manual Labor 8 19 0.40
Prior Shoulder Problems 6 10 0.16
Proximal Arm Weakness 35 76 0.0017
Pain in Other Body Regions 27 40 0.0001

Full Cohort SP NSP P value
93) (n=45) (n=148)

Phenotype and Shoulder Pain

UMN/LMN N=192 N=45 N=147 0.4232
Predominance 33.9% (65) 26.7% (12) 36.1% (53)

LMN 44.8% (86) 46.7% (21) 44.2% (65)

MIXED 21.4% (41) 26.7% (12) 19.7% (29)

UMN

@

Region of Involvement and Shoulder Pain

Region of Involvement N=191 N=44 N=147 0.1850
BULBAR 23.6% (45) 27.3% (12) 22.4% (33)
DIFFUSE 17.8% (34) 13.6% (6) 19.0% (28)
LE 32.5% (62) 22.7% (10) 35.4% (52)
UE 26.2% (50) 36.4% (16) 23.1% (34)

) I B

Shoulder pain is an under recognized source of iditybn patients with ALS. Despite the
limitations posed by this retrospective study,ritlerscores the prevalence of shoulder pain in Aht&pts.
Further studies to identify risk factors for angéyg of shoulder injury, allowing for more succekpfevention
and treatment of this significant source of ALS hidity, would greatly benefit this population.

Authors: Doreen T. Ho, MD; Robin Ruthazer, MPH; and James A. Russell , DO




4%45 " '&
/ n
# ®

Ischemic Stroke in the Young: Risk Factors and Stro ke Subtypes

Aleksandra Pikula MD, * Inci F. Esen, MD, 2 Barbara Voetsch MD,PhD, * Helena W. Lau, NP, MPH, !
Thanh Nguyen, MD, * Jose R. Romero MD, ! Viken L. Babikian MD, * Carlos S, Kase MD. *

1 Boston University School of Medicine, Boston, MA
2 Istanbul University Faculty of Medicine, Istanbul, Turkey

INTRODUCTION

Stroke in the young is a growing public health concern. Stroke
risk factors are numerous and not well established. We
describe our experience in an inner city hospital providing care
to underserved populations.

METHODS

To determine the risk factors for stroke in young adults, we
retrospectively reviewed the medical record of all patients 15-
49 years of age with ischemic stroke admitted to the Boston
Medical Center between January, 2005 and May, 2009.

We excluded patients with transient ischemic attack (TIA) or
intracranial hemorthage.

We collected the following data:
+ Demographics (age, sex, and race)
« Vascular risk factors, including:
- history of prior stroke/TIA
- history of cardiac disease
- atrial fibrilation
- hypertension
- diabetes mellitus
- hyperlipidemia
- smoking and ilicit drug use
+ Blood tests
+ Diagnostic results
- and
- MR imaging and angiography of head and neck

RESULTS

A total of 98 young patients (61 men) were diagnosed with
ischemic stroke. They comprised 12.7% of 770 ischemic stroke
patients of any age admitted during the same period.

The mean age was 41.3 years (range: 15-49; 71% > 40 years).

Of all patients, 54% were Black, 21% White, 16% Hispanic and
9% of other ethnic groups.

Risk factors  (figure 1) on admission included prior stroke/TIA
(21%), history of cardiac disease (18%), atrial fibrillation (2%),
hypertension (49%), diabetes mellitus (32%), hyperlipidemia
(33%), smoking (42%), and illcit drug use (23%).

Cocaine test was positive in 8% of patients.

Cardiac evaluation revealed the presence of patent foramen
ovale (12%), left ventricular thrombus (1%), left ventricular
hypokinesis (14%) and new onset atrial fbrillation (3%).

Stroke subtypes (figure 2) were based on the TOAST

large-artery (26%), small |
occlusion (26%), cardioembolic (20%), other ~determined
etiology (16%), and undetermined etiology (12%).

Figure 1: Risk Factors

Figure 2: Stroke Subtypes

CONCLUSION

Our observational data suggest that young adults have
high frequency of risk factors and consequently a higher
stroke rate than previously reported. While the
retrospective design carries certain limitations, our
findings raise concers about the magnitude of stroke as
a public health problem in young aduts among
underserved populations.
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OBJECTIVE |

RESULTS:

To prospectively study parkinsonism prevalencesitigmts with

Thirty eight (46%) of 81 patients exhibited parkinsm. In the
{ group, we found no correlation betwemrerity of

liver cirrhosis of various causes & to between
cirrhosis severity & i i neur i [ i
findings.

MELD & motor part UPDRS (p=0.74) and no correlationere
found with copper, ammonia, manganese or iron geval

\ BACKGROUND: |

Cirrhosis-related parkinsonism represents a unsgbset of acquired

hepatocerebral degeneration. Disorder prevalenoatéral history
after transplant remains largely uncertain.

patients had abnormal signal in tleabganglia.

Seven patients with parkinsonism underwent livangplant at time of
abstract. Statistically significant improvement asnd in gait
(p=0.02), total motor UPDRS (p=0.03) & ADL (p=0)@months post
(Figs. 1-3: Change from Baseln@/eek 6 & Mo 3).

\ METHODS: |
A prospective study of 81 patients with liver coslis were recruited
from the liver transplant list at Lahey Clinic, iogton, MA

(Table 1).

4.1 Change n UPDRS Secton Il F5.2 Change n UPDRS Secion I F9.3 Change n ADL
Totl scoe! MOTOR

Parkinsonism No|
Table 1.Demographics n=3! Parkinsonism
n=
Gender| 23M 15 34M 9
Mean Age.y| 55.3 53.
Disease Categol 10 Alcohol 8 Alcohol P
18 Mixed 22 Mixed = E e o
4 Viral 6Virall  The mean Ulll results were lower &trhonths comp
5 o 6 Ol;\ee 7 O‘;‘% to pre (p=0.0031) in the pre vs. pastgplant group (n=4).
Isease Durationy - UPDRS Il was not significantly correlated (p>0.0@}h any of the
Mean MELD 4. 13.!
Manganese UGIL] 171 75 four MRI pavamelgrs (R/L thalamus or R/L white regtat the pre-
Ammonia, UMOL/L X Not Dont time point (n=28) nor at 12 months pastsplant (n=4).
Crﬂ%%enr, gg;gt 17 Not 002" Results of ifi i the HCD vs. PD
T (Motor) Total 5 groups in imaging parameters are represented iest@) 3 and 4.
UTotal 6] Table 2. Comparison of MRI Parameters between HCD &D groups *
ADL 82.1 96. MRI parameter ratio | HCD Group Pre-Tx (n=28) | PD group (n=24)| _p-value
Each patient United D ratio right to right thal 13400177 109420092 | <0001
ratio left 1o left thal 1368+ 0.153 10960078 | <0001
(UPDRS) testing and standard HON 20 right to right WH 1.082+0.162 100320001 | 0.0403
and repeat testing at 6 weeks, 3 and 12 Patienty o left to left WH 107720130 008820087 | 0.0085
with parkinscnéss also un'a;r‘(vDem brain MRJ and ol parameter ratio | HCD-1 year post Tx (n=4) | PD group (n=24)| _p-value
were measured between severity and motor . [ratio right o right thal 114740118 10940092 | 0.3057
copper, ammonia, manganese, iron levels and sidRalchanges. ratio left to left thal 117140102 1096+0078) | 0.0986
Axial 1 nted fthe b (15T ratio right to right WH 1017+0055 10030091 | 0.7831
lal T1-weighted images of the brain at 1. ona ratioleft to left WH 1.040 £ 0.084 0.988£0.087 | 0.2730
blinded matched cohort of Parkinson's disease ! ebral
degeneration patients (HCD). Symmetrically (25 [Table 3-Comparison o ight & et halamus vl HCD & PO growps
2) regions of interest (ROls) within the " pallidus MRI parameter ratio | HCD Group Pre-Tx (n=28) | PD group (n=24)] _p-value
mm N . right thalamus | 47952 131.0 | 3149+1405 | <o001
V;’S:f |ha|arn|:s "9;’5”5 forceps T'“U’ WTI;E o quired in- et thalamus [ 48481258 | 3153+1412 | <0001
effort to normalize for minor variations in the Plise sequence, -
coil \ts & head thes year There were no significant differences between itiet (p=0.71) or left

prospective time interval.

The ROIs for the medial globus pallidus were
positioned symmetrically on the right and left,
just posterior to the anterior commissure and
10mm off midline (Figure 1).

The thalamic ROIls were placed symmetrically onrtbet and left
within the inferomedial thalamus. Symmetric ROIstw forceps
minor were acquired within deep frontal white mattethe level of
the corpus callosum genu. Ratios of right (R) &fti(L) medial
globus pallidus/thalamic (thal) and medial globadligus/white
matter (WH) were and

clinical metrics.

Signal intensity within the

adenohypophysis on sagittal

T1 weighted imaging was

considered elevated if its

signal intensity was equal to

or greater than that of the

corpus callosum (figure 2).

(p=0.64) thalamus in the post transplant HCD vs gRiips. There were
no ifi between R & L T ithim the HCD
group pre (p=0.27) nor post transplant (p=0.15).

[Table 4. Comparison of %6 with Pituitary between theHCD & PD groups”
Variable HCD Group Pre-Tx (n=28) | PD group (n=24)] _p-value
Pre Tx 71.4% (20/28) | a2%@e24) | <0001
1 yr post 0.0% (0/4) | 42w @ra | oe776
- Palics e 2
CONCLUSION: |

We provide detailed analysis and characteristiossigf parkinsonism
in secondary hepatocerebral degeneration. Our stepnstrates a

high incidence of in patients No
correlations were found between severity of livietosis, manganese
levels and severity. 1t improvement

was found in UPDRS, gait and ADL post transplant.ificant
differences were also seen in brain parameters- suizen This study
remains ongoing until 120 patients are enrolledahpatients have
been transplanted.
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Unusual presentation of Pantothenate kinase associat@eurodegeneration

Title : Case Report: Brachial amyot_rophic diplegia (BAD) - A (PANK) —Case report
slowly progressive motor neuron disorder ‘Diana Apetauerova, MD and *Pavel Houska, MD

1Department of Neurology Lahey Clinic, Burlington,MA USA
2Department of Neurology, Pisek Hospital, Pisek, Cof Republic

. OBJECTIVE:
m D Apetauerova ’ K BeChyne! I SChenkv J . Russe” We report a case of an adult onset form of Pantaiieckinase where diagnosis was migsed
until MRI showed classic imaging findings. The néedclinical recognition of this entity
and differentiation of this form from other statiod progressive neurological illnesses |s
emphasized

Case Report: Brachial amyotrophic diplegia (BAD) - Aslowly progressive motor neuron disorder
Diana Apetauerova, MD?, Karel Bechyne, MD?, lvo Scknk, MD?, James A. Russell, DO
1Department of Neurology Lahey Clinic, Burlington, MAUSA  2Department of Neurology, Pisek HospitaPisek, Czech Republic

BACKGROUND:

Mutations in the PANK2 gene account for the majooit neurodegeneration with brain
OBIECTIVE o discuss a case eport cassiication of Brachial ©) iron accumulation (NBIA) cases and cause an autakmuoessive inborn error of

estory suggesing coenzyme A metabolism called pantothenate kinaseceged neurodegeneration

or genttourinary

iy (PKAN).

ipper extremity pain, b
 doniod i culty with gri

PKAN is characterized by dystonia and pigmentannogtathy in children or speech and
neuropsychiatric disorders in adults. In additiospacific pattern on brain MRI, called
the eye-of-the-tiger sign, is virtually pathognoriwdior the disease. We describe an
unusual case of this disorder presenting in adatthwith gait abnormality and action

foot dystonia.
ne e me na thou v inganducio e A 31 year-old man with normal past medical historydeveloped left foot
acive denenation i the lef rapezius, et etand ight abductor policis brevis. Needle elmtyography was normal in the lower extremities.  Figure 1. H : B
! a et e sbdctore s pain at age 16 after prolonged walking. Exam was tiable for tachylalia,
DISCUSSION: In the absence of a disease defining of the di d life remains assessment. 1 H " 1
Ditnclon between NND subcategories & currodtied by sxpet opiion. Undostandaby, MND rlogp remans i'o @ cunent for wnpphic brisker lower extremity reflexes without upper mota neuron signs and
o e by I 1680 and i s A Hous Vediia 1 199. (45 In bt nanco gnoss of ALS rqurcscncl s caso . . . } .
i moto newron dystuncton e hghighted b the ecog ofhe el s inversion left foot dystonic posturing while ambulatng for a prolonged
0% of ALS patints flom emrolment n i a. pesentaion, and up (o 10% of patienaine of deat (678). The motor obep - ; - .
hich the patnology begine an preferentaly oS he antorar o cal o/ he spilcomtan cranial nerve Mot nUckL o Hitorealy e Girent
el g e e A A St A S A Ao period of time. One brother reportedly has abnormalgait. Brain MRI
heso derences. eceiveor oins “ : - : i
showed “eye of the tiger sign” and genetic analysonfirmed homozygous
In 1850, Aran described a syndrome, referred aragressive muscular atrophy (PMA), a form n( in which the if not exclusively referable to LMbbs. The . ¥ fg h g g y yg
phenotypic boundaries of PMA were and remain Like ALS, PMA typi fogabind and s ibly reflect inweshent
e i ey vt e R, £ ACh v oo s s Dt oo v o o oo e oo mutation of exon 5 of the PANK2 gene.
are. lhe rule rather than the exception (9). \lﬂ!ﬂlhnn described a scapulohumeral variant ofMM has been subsequently referred to as hanging-arm, heor flail
arm syndromes, or as brachial amyotrophic diplé@D) (2, 10, 11). Many authors consider BAD tomegent a more indolent, variant of PMA and ALS. Bdine-less, it is often classified sepalale\y TiRMA
based upon th patem of weakness and v reasr Xy eflores demansable 1 maneed@), The BAD phenaype s been doined bogne n
begins or evolves into a symmetric or near-symmptaitern, and remains confined to the upper extiestior a period of 12, 18, or 24 (1.2; 10) ki for
15 months n 56%, 24 months 1 46%, and 30 MR o patients 1 one sores (2). 1 T0% of patents et exvemts afr a mean fliw UPWHS SUMMARY:
years (10). Despite this LMN and upper extremigdpminance initially, UMN signs are present in wer extremities in up to 7% of patients at pration in some series and develop in the uppeemsties in . ..
42% of patients during the course of their iln42). UMN signs are reported far less frequebshpthers (10). Additionaly, bulbar signs deyelo 27-77%. The majority of affected indiidualstlop EMG if Panthotenate-kinase deficiency|
ot cnical vidence oflower motor neuron Gscacine kower extromiios e well (10,3, 14) L1atins doveloped in 18% ofpaients i o SeésnEd month (on average) fom symplom oneetDdepie
the early and severe LMN s a late featfitbe disorder (1, 2, 13). is a rare autosomal recessive
T A a1 04D prenpes, ey s b st ernces, b gono e 10 ALS. it LN prsettons it 0% f o) : i
(10,13,15). Of PMAis 8% and BAD 0.01-1; d diagnostic criteria used (2,9,106)3 Bulbar and lower extremity syndromes repregen herEd Itary Condltlon
remaining LMN onset phenotypes (2,13,15). The nitgjof both PMA and BAD cases are sporadic althobgth phenotypes have been described in SOD muftiht8,19,20). Although both PMA and BAD are ;.
(0 by LN Signs, UM Teatres rocuenty e manfos as oth diseases evohe 1 & Gt 20. 0% o PAYA paiens and up o 77% of et wil develop UM igns befre death
characterized by early onset of
(2.75.1521) Twery o percant f BAD patonthevove o 1 Escoilprobabe o Gefnidase befo death (3 Boih dsorders pper moor ] A
evidence of ubiquinated inclusions in motor neurdnaracteristic of ALS even if UMN signs are naaly evident during life (6,7, 14,22,,23,24). BAfatients demonstrate evidence of cortical hypéssiuty progressive movement alteratign
unner supporing upper 0 A "may be more St hi dlcinlal house Cateqbisation, 6. Suspocied virdGALS, does ! cHL aitel
not natural 1(15). In thesetdrs, many authorites would consider both PMA BAD to represent ALS variants rather than sepafaases (1, that includes dystonla, r|g|d ity
2,9).
he iferentldagnosi o PMA and BAD incucher LWN disorders aflecing molor neurons ormaterves, These dsordes are usualy disinctom{ALS, PMA, and BAD, eher genetcaly or eveslyby and choreoathetosis usually
phenotype. Eay 1 he Coutse, the cortect gy be oishe. Thess dcorders include heatalll oncet forme of M which may (oSt Toraatons of (e surval motor nuron, ne anchogempior ; ; ; ;
Gymactn, senatain, vesiatassotaed membvateiyand o ganes. nyounger one hand, e ] oo ko by he cporgeayiina associated with pyramidal sign
syndrome must be considered. This disorder mayagrmot be related to positional cervical spinaticompression. Potentially treatable, neuropathies like mult neurthya : :
should always @5 of BAD and PMA as difle disorders, in tum distinctfrom ALS have beteir dispavate natural histores and gender 405 The - and mental deterioration. Adult
median suvil of PMA hs been reprte 0 beénths (29). Incontasthe medin Surs has beenreprtd 10 b 36.39 monilhs, 27 kot bubr onsel ad 31,34 montfs for b adkease MRI Image- MRI image- i i i
(291320 Inkeeping v e on stk dfrences, e surv Gstincty s e N Sighs, Indiepatent MRI Image- onset with atypical presentation
pognods sppeats 0 depend more o Tether e on AD foren repored 1 b2 onger at 49, 57,61 6 A, — S
Foconing i h ShaHeE 8 it o h S S 325 At e, o 4 (1. 15 51 description description is rare

‘The gender ratio varies for different forms of MNIly bulbar onset disease has been more frequeméyrted in women. In classic ALS, the male todiematio has been repeatedly reported as 1.5ty Bed:1 for
bulbar onset and 2:1 for limb onset cases (2, PWA has an even greater male predominance with @80 (9). The gender ratio in BAD patients imihveported series the greatest, with rangesbfof10:1. (1,2,

13,21).

e e P, 4D s ot o st ALKt P 3050 s s 1y i b
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s itle : An unusual presentation of Pantothenate kinase
SLAMARY. T e vae o . o 5402 a il it it ety pvieclnin scinis e

with clues needed to unravel the complex etiopahegis of the motor neuron diseases. Until such thespite differing historical perspectives, itshbbe considered as an ALS variant, with BAD paseallowed H H
associated neurodegeneration (PANK) -Case report

Authors : D. Apetauerova & P. Houska
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BACKGROUND RESULTS RESULTS
Nonnvasive posicve pressure ventlation (NIPPV)
is outnely presciived in ALS palients. Guideline 5
regarding the optimal means to monitor and
manage NIPPV long term in the ALS populaton are Retera
not avalabie. We hypothesized thal here may be car
Siifcant varation in NIPPY management
praciices n ALS Clnics.

OBJECTIVES

RESULTS
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ing NIPPV, and manage NIPPV setings afer

METHODS
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'Survey that cansisted of 10 quesions, wih e
Fequestto have f iled Ut by the persan most
involved in the puimonary managemen of e
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SURGICAL RESECTIONS AND POSSIBLE CURES FOR MEDICALL Y. o
INTRACTABLE AND DISABLING EPILEPSY. THIS ARTICLE H  IGHLIGHTS 3 i
SUCH CASES AND CHARACTERIZES THE CLNICAL AND NEURO. INAGING . CASEC nas o - . . Fiar Coroal and A
FINDINGS N THESE CASES. AT Flar M| maging
oo hpsech i R Tt S
wervoos e s and v et i e oo PR s see telesion
SseRPTvE STuD one e o s oo : "
(GYRAL ABNORMALITIES WHO UNDERWENT FOCAL SURGICAL g v v ot bt o ko 25
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Should progressive muscular atrophy be consideredsaa form of ALS?
Survey Results from the ALS Research Group
James A. Russell, DO
Director-Curt and Shonda Schilling ALS Clinic, Lahey Clinic, Burlington, MA

Background: The preponderance of published data provide phpiwf¥), pathologic (2-5), imaging (7-8), physioiog9), natural history (1, 10-12), and
expert opinion (1) support for the concept thagpessive muscular atrophy (PMA) is a form of ALSisTbelief is further supported by the recognitibat
SOD1 mutations may result in both PMA and ALS pltgnes (13-14). Nonetheless, PMA patients are ansidered to have ALS by revised El-Escorial
(Airlie House) criteria. As a result, PMA patiefhtave been historically excluded from virtually AllS therapeutic trials. Ironically, the ALS ResgaGroup
(ALSRG) is currently formulating strategies to iease enrollment in clinical trials from which PMAtjents are currently excluded.

Hypothesis:In view of recent insights gained from genetic aatlral history data, the
majority of ALS clinicians may now be more receptio consider PMA as a form of AL¢ Surve

Instructions: Please provide what you feel to be the responseeto

Methods: The ALS research group is an international consertf clinicians and following 3 questions that best reflects your opini

researchers with an interest in ALS and thosecsdfli with it. As such, they provide a R i
representative source of current opinion regaridisges pertaining to ALS. A 3 questior 1- Progressive muscular atrophy is defined as ah adset,

survey was sent electronically to the approximat&l§ members. These questions Fregomll]na[\‘ntly sporadic, progressive d|sorde: aﬁt;glomore that one
explored members beliefs pertaining to the oveolad®MA and ALS and whether imb or body region, occurring in & segmental rathan nerve

" N L ) N distribution pattern of weakness, in which pheniatyjmaging and
afflicted PMA patients should be eligibile for Alclinical trials (survey). physiological data implicate exclusive involvemehanterior horn

. . cells, motor cranial nerve nuclei, or their respecaxons.
Results Thirty four of approximately

150 members responded. Seventy
percent agreed or strongly agreed t
PMA was a motor neuron disorder

that overlapped with ALS, yet only

47% agreed or strongly agreed that
PMA patients should be included in Question 1 Question 2 Question 3
ALS clinical trials (Fig 1).

Fig. 1 Survey Results (n=34) Ostrongly disagree O Disagree Duncertain
a

Agree O Strongly agree

2. The vast preponderance of available naturabtyisimaging,
physiological and post mortem data suggest thagrpssive
muscular atrophy and amyotrophic lateral sclerasistwo
overlapping phenotypes of the same disorder.

Percentage (%)
oE5EB888

Ostrongly disagree O Disagree DUncertain
Oagree O Strongly agree
COnCIuSian:Allhough ¥'s of Survey rgspond!ems agr_ee tha_l P_""_"W-S are 3. PMA patients should be considered for inclugiofuture ALS
overlapping disorders that may be indistinguishahldy in their clinical course, less than therapeutic trials as a matter of course until gim as PMA is
half of responding ALSRG members feel PMA patieitsuld be included in ALS clinical igentified by a legiti biomarker as a di inct from ALS.
trials. The reasons for this disparity are not fifiedl. Until such time valid biomarkers
clarify the biological relationship between thessottlers, PMA patients are unlikely to be
accepted into ALS clinical trials.

B Stongy Agee 8 Agee & Uncoia 8 Disapee B Svongly Diagre]

Ostrongly disagree 0 Disagree OUncertain
Oagree O strongly agree
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Genetic testing in apparent sporadic ALS patients:
Surveyed opinions of the Northeastern ALS Consortitn (NEALS) membership
James A. Russell, D@and Breen Power
1Director — Curt and Shonda Schilling ALS Clinic, Lahey Clinic, Burlington, MA
2The Northeast ALS Consortium (NEALS), Charlestown NA

Title : Should progressive muscular atrophy be considered
as a form of ALS?: survey results from the ALS Research
Group

Author : James Russell, DO

Background: With the availability of genetic testing for fivarhilial ALS (fALS) gene mutations identifying 30% iadividuals with suspected familial ALS,
and the knowledge that 0.7 to 7% of apparentlyagiorALS (SALS) patients will be found to have SOf¥éne mutations (1-3), routine genetic testing of
apparent sporadic ALS patients has been commerc@bmmended (4). With its 92 sites, NEALS repneséhe largest ALS clinical trials group in theriio
American continent. As such, majority opinion afiihembers would likely represent the current diatiostandard in the United States and Canadééor t
evaluation of ALS patients.

Survey
Instructions: Please provide what you feel to be the
responses to the following questions that beséctflyour
opinions.

Hypothesis: The majority of NEALS members will favor judiciouather than routine
utilization of mutational analysis for fALS geniespatients with apparent sporadic disease.

Methods: Four vignettes relevant to genetic testing in appiasALS were distributed to 149
NEALS principal investigators. Seventy eight indivals responded (52%) utilizing a 5 point
Likert scale providing for their level of agreementdisagreement regarding the statements
contained within the 4 vignettes (survey).

1. Commercially available genetic testing provides
valuable resource for the suspected sporadic Alti8rga
early in their course, where the diagnosis remiinioubt.
O strongly disagree 0 DisagreeQ) Uncertain
OAgree O Strongly agre
2. Commercially available fALS genetic testing slidoe

Results: 82-88% of respondents disagreed or stron|
disagreed that genetic testing for fALS represeated

Fig 1. Survey Resuls (n=78)

valuable resource in the evaluation of a suspected routinely performed as the standard of care, irtiagnostic
SALS patient early in the course when the diagnosi| cuwsin: — evaluation of all apparent sALS patients.

remained in doubt or should represent the standa| oun: — i O strongly disagree O Disagre@ Uncertain
of care in the evaluation of all suspected sALSepigt,| . . msgree DOAgree O Strongly agre
87% of respondents agreed or strongly agreed that 3. Commercially available fALS genetic testing shidoe
genetic testing for fALS should only be consideired | " considered and potentially obtained, in the diagjaos

o 20 w0 s = evaluation of apparent sALS only when it does motipce

have or are likely to have been affected by ALS, or e financial hggﬁﬁg{ﬁ/'gi:;;‘ieeemgnd IDhi:ie;gf?egl{'Jncenain

when adequate family history can’t be obtained.(E)g OAgree O Strongly agre

Discussion:In 2005, EFNA guidelines recommended that DNA asialfor SOD1 mutations be 4. Commercially available fALS genetic testing shidoe
performed only in cases with a known family histofyALS or in SALS cases with a phenotypg considered & potentially obtained in symptomatitigus in
characteristic of a D90A mutation. To the bestuf knowledge, there is no analogous publistedPecific circumstances, eg. when other family membeve
statement revealing the attitudes of North Ameriianrologists pertaining to the utilization of | OF are likely to have been affected by ALS or when
genetic testing in the evaluation of apparent spaSents. Although representing the opinion fadequate g\mny hlstury can't bé obta\_med. o .
only half of NEALS principal investigators, thisrsay suggests that genetic testing should nof be Strongly dlsagreeD A rezlsagtr]eeSlr:nncler;alrne
included in the routine evaluation of suspected SAlatients. 9 9y a9

symptomatic patients when other family members

Bibliography: 1) Andersen PMCuT Neurol Neurosci Regoo 0f SOD1 mutations in the lalian Al

292 4) Dawn of a New Era. AthenagDuss

Simpson SA, Brock D.
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CHRONIC PARKINSONISM ASSOCIATED WITH LIVER CIRRHOSI S

OBJECTIVE: To study

with liver cirrhosis of various
ical and

Thirteen patients with Figure 3. Mean motor UPDRS scores from each evaluation time
underwent liver transplant at point of patients with parkinsonism (HCD) pre & paansplant

causes and establish between and

biological findings.
BACKGROUND: Cirthosis-related parkinsonism represents a ursigbset of acquired hepatocerebral
Disorder and transplant remains largely uncertain.

METHODS: A prospective study of 120 patients with liver hissis recruited from the liver transplant list

at Lahey Clinic, Burlington, MA (Table 1). Table Parkinsonisml—No Parkinso
Demographic: n=62)

Each patient underwent Unified

time of abstract and were re-evaluated at 4
week 6 and month 3 post transplant. K

At 6 weekspost transplant, statistically § z
significant improvement was seen in g5
bradykinesia (p=0.05) but no differences ~ £ 10

re noted in tremor (p=0.25), rigidity
(p=0.54), gait (p=0.28), UIll (p=0.78) or
total UPDRS (p=0.68). &
At3

Disease Rating Scalt Mear?inee’
(UPDRS) testing and Ssease Caines Catego

standard liver transplant
evaluation and repeat testing

pre-transplant and at 6 weeks,
3 and 12 months post transplant. | ez e
Patients with parkinsonism also R

underwent brain MRI. Correlation|
Manganese UGIL]|
was measured between MELD |t SoMG T

transplant, statistical
significant improvement was seen in
bradykinesia (p=0.02), gait (p=0.001),

Ulll (p=0.02) and total UPDRS (p=0.03). ]

No statistical differences were noted in tremorQ(@8) or rigidity (p=0.86) but mean scores did stutight
clinical improvement. AL yearpost transplant 6/13 patients were re-evaluatastisScally significant
improvement was found in tremor (p=0.02), rigidjn0.05), bradykinesia (p=0.06), gait (p=0.002) Ul
(p=0.001), and total UPDRS (p=0.01) (Figure 3).

Basal ganglia Figure 4 Figure 5
Jant

severity and motor part UPDRS, Coppér, UG/DL]
Iron, UG/DL]

copper, ammonia,
iron levels and signal MRI UM (Moton) Total
UPDRS (U) Total

changes.

was seen in all pr p
images, resolving 1 year post transplant (n=5)
(Figure 4). Increased pituitary T1 signal was seen
in 59% of cirrhosis patients with parkinsonism pre

We also performed a sub study in which brain MRihaf patients with hepatocerebral degeneration (HCD)ansplant compared to only 10% in the PD group

were blindly evaluated with a matched cohort ofees with Parkinson's Disease (PD). T1 weigh
MR ratios were obtained from symmetrically placthgardized (25 mm?) regions of interest (ROIsisit
the medial globus pallidus versus thalamus versteeps minor white matter in effort to normalize finor
variations in the T1 pulse sequence, equipmeritbeiancements & head positioning over the 5 year
prospective time interval. Ratios of right (R) aeft (L) medial globus pallidus/thalamic (thal) andal
globus pallidus/white matter (WH) were calculated aubsequently correlated with clinical metrics.

The ROIs for the medial Figure 1 Figure 2
globus pallidus were
positioned symmetrically
on the right and left, just
posterior to the anterior
commissure and 10mm
off midline (Figure 1).

RESULTS:

Signal intensity within the
adenohypophysis on sagittal
T1 weighted imaging was
considered elevated if its
signal intensity was equal to
or greater than that of the
corpus callosum (Figure 2).

Out of 120 patients, 62 (52%) exhibited parkinsoi the parkinsonian group (HCD),
we found no correlation between severity of MELBlanotor part UPDRS (p=0.71) and no correlations
were found with copper (p=0.36), ammonia (p=0.8@nganese (p=0.90) or iron levels (p=0.30). There w.
also no correlation with type of cirrhosis and ketator UPDRS (UIII). No differences were seen betwe

the 2 groups (HCD vs. non-parkinsonism) in meangmaese (18.55 vs. 16.98; p=0.39). Mean iron level ACKNOWLEDGEMENT : Thank you to Yuxiu Lei, PhDLiahey Clinic, Department of Research, Burlington,
MA) for statistical analysis.

was found to be higher in the group with parkinsomirepresenting a slight trend (118.4 vs. 103:8,19).

(p<0.0001) and resolved post transplant (Figure 5).
Motor UPDRS was not correlated (p>0.05) with anghef four MRI parameters (R/L Thal or RIL WH) at
pre-transplant (n=47) or 12 months post transiftars); however, there was a slight trend that tital

and L/Thal are correlated (p=0.09) post transtasthe Ul total increases, the L/Thal ratio rses)
There were statistical differences seen betweepithransplant HCD group (n=47) and PD group ()81
the following: R/Thal (p<0.0001); L/Thal (p<0.00B/WH (p=0.06) and L/WH (p=0.01). A difference was
found in transplanted patients 1 year post transa@n (n=5) vs. the PD group (n=31) in the L/T(a0.01)
Significant improvements were also seen in the k&fbs from pre-transplant to 1 year post trandgitathe
5 transplanted patients (R/Thal p=0.05; L/Thal B40RWH p=0.01; LIWH p=0.09). There were no
differences seen in the R/Thal vs. L/Thal betwden2 groups pre transplant (p=0.35).

CONCLUSIONS: Our study demonstrates a high incidence of parkissoin patients with liver cirrhosis.
No correlations were found between type or sevefifiver cirthosis (MELD), manganese, ammonia,
copper or iron levels and by UPDRS. significant

was found in motor and total UPDRS scores, gaiter, rigidity, and bradykinesia 1 year post tramsp
Patients with cirthosis and parkinsonism had stesity significant MRI biomarkers as compared e PD
which resolved post transplant. There was a trbatiseverity of parkinsonism was related to the lef
thalamic ratio. Our study remains ongoing untiatients have been transplanted but so far is stigge
that parkinsonism severity in liver cirthosis mayprove after transplantation.
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Brain MRI Pituitary Signal Abnormality in Patients with Liver Cirrhosis Before and After Liver Transpl ant
Jaclyn Shameklis, BA?, Stephanie Scala, MA, CCRPReter Hildenbrand, MD2, Janet Zani, NP* and DianaApetauerova, MD*
Neurology, Lahey Clinic, Burlington, MA, USA  2Diagnostic Radiology, Lahey Clinic, Burlington, MA, USA

OBJECTIVE: To retrospectively study the prevalence of brainl iitary
signal abnormalities in patients with liver cirriesf various causes and
parkinsonism before and after liver transplant.

BACKGROUND: Patients with liver cirrhosis often have brain metim
resonance imaging (MRI) signal abnormalities inkhsal ganglia. Studies have
also demonstrated hyperintense signaling on T1weitjbrain MRI images in the
pituitary gland. The incidence of pituitary abnotities in patients with liver
cirrhosis is poorly studied. Theories of why thebaormalities exist include an
excess of manganese or ammonia in the blood afrpatwith liver cirrhosis due

C Figure 1. Resolution of increased pituitary
to portosystemic shunting.

signal in a patient with cirthosis pre & post
transplant,

Figure 2. Increased pituitary signal and
T1 signal in the basal ganglia in a patient

METHODS: We retrospectively studied pituitary abnormalifierain MRI's with cirthosis pre transplant

of 47 patients with liver cirrhosis who also exkéld extrapyramidal clinical signs 28 of 46 patients with liver cirrhosis had a preseaf shunting in the liver as defined
suggestive of hepatocerebral degeneration (HCDNBVIRI's of patients with by presence of 1 or more of the following: vari(¢$%); recanalized umbilical vein
Parkinson’s Disease (PD) and no history of liverhasis were used as a control as (26%); splenorenal shunt (15%); reversal of bldod/{11%); collaterals (9%); and
these patients experienced similar motor and negiwl symptoms (Table 1). vascular shunt (4%). No evidence of total odolusr partial thrombosis was seen.

Sroup) Srou There was a isti igni resoluti iting in 4 of the 5 patients post
Table 1.Demographics| n: ; a transplant who had imaging (p=0.048). One of tiepatients did not have a post

Gended 25M 22 H 17M 9H transplant brain image available but resolution seen in the other 4 available images.
Mean Age, 56 (range 38-6§) 66 (range 43-7

Disease Categol 20 mixed 26 idiopathic P}

No relationship was noted between the incidenqggitaitary sigial and shunting in the
46 patients pre transplant. Of the 4 transplaagies, all showed resolution of pituitary
signal and resolution of shunting after transplaoa

11 alcoholic cirrhosi:

9 viral cirrhosis| . L "
Even though no difference was seen between pitsignal and shunting pre

7 othe L .
Disease Duraton 54 (ange 138 53 (om0 :ranlsplam, a trednd w:s seer_]#etweer; qbqorm:ﬂ:wymwgnal and hlgt\ manganese
Fititary Abnormaliies n:Lzs 5% =3 (1% levels compared _\ol ose witl  normal pituitary aigii9.9 vs 14.2: 9—0.09_). No
|iitary Abnormalities 26 (55 - - statistically significant correlations or trendsresseen between pituitary signal and

UPDRS Il (Motor) Total 14. 17]
We also looked at manganese, ammonia, copperafdiTSH levels as well as
portosystemic shunting in the patients with cirihog-ive of these 47 patients
(4 M, 1F; mean age of 65) underwent liver traasition with brain imaging
pre & post transplant. MRI analysis was performgd iblinded neuroradiologist.

RESULTS: 26 (55%) of 47 patients with liver cirrhosis of iears causes had

ammonia (55.2 vs 67.5, p=0.24), copper (96.0 v€),98-0.66), iron (121.1 vs. 122.6,
p=0.93) or TSH (2.9 vs. 3.5, p=0.45) levels prasmant. In addition, there was no
differences in TSH levels pre and post transplpr022).

CONCLUSIONS: We show high prevalence (55%) of pituitary signd&M
abnormalities in patients with liver cirrhosis gratkinsonism. All patients who
underwent liver transplant had resolution of sigpitlitary abnormalities on MRI
pituitary abnormalities compared to only 3 (12%p6fpatients with PD. There imaging. Even though a significance was seqatients with liver cirrhosis pre
was a statistically significant resolution of abmeat pituitary signal (p=0.008) in transplant between pituitary signal and mangaressd, no difference was noted
the 5 patients who underwent liver transplantatina year post transplant (Figure between pituitary signal and shunting or pituitsignal and ammonia, copper, iron or
1) as well as a dramatic improvement or resolutiotheir movement disorder TSH levels.

(p=0.001). We also saw increased T1 signal in #sabganglia in patients with
cirrhosis pre transplant who also had the abnopibaitary signal (Figure 2).

ACKNOWIEDGEMENT: _ Thank you to Yuxiu Lei, PhD (ahey Clinic, Department of Research,
Burlington, MA for statistical analysis.
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Title: The Digital Clock Drawing Test (dCDT) - IV: Clock

Rapidly Progressive Proximal Median Neuropathy Dudo Isolated Neurolymphomatosis
H. Royden Jones, MD; James A. Russell, DO; DavBIryan, MD; Al ain Pollock, MD and Christine Thomas, MD

OBJECTIVES To expand the differential diagnosis of progressive
mononeuropathies by presenting a case of infidgatietastatic NK/T cell
lymphoma involving the nerve.

This mass was 14 cm in length & 13mm in cross eeatidiameter
extending from the level of the proximal humerugtst above the
antecubital fossa. The mass enhanced without pesicisvolvement

CASE REPORTAn 82-year-old woman developed a sensation of lefaha - s: MR Left Upper Extremity
fullness in the late summer of 2010. Otolaryngal@yaluation
demonstrated a totally obstructed left nostri. Eimtion of the biopsied
specimen demonstrated NK/T-cell lymphoma. She veciadiation therapy
(3500 cGy) & chemotherapy with rituxan, cyclophospide,

vincristine Sepsently a bronchial
alveolar cell carcinoma was diagnosed & treatetin with 5,000 cGy
stereotactic radiosurgery. Shortly thereafter,aheke with a vague
discomfort over her distal upper arm with a collifeg in her first three
digits. She experienced dexterity problems withlef hand such as

Surgical exploration revealed a nerve estimatdibttee times its
normal diameter. External decompression was caaigct the
ligament of Struthers & lacertus fibrosis where ieeve appeared to

In order of frequency the nerve roots were mostrooniy involved,
cranial nerves next, peripheral nerves a close taithe plexus least
commonly. The sciatic nerve is the most commorppesial nerve to
be affected by neurolymphomatosis (NL) being rembin at least 7
instances (3,6). The radial nerve has also beféited by NL
(3,6). On other occasions a median nerve lesionbaahe
presentation of lymphoma in the form of a mulnhmumpathy .
There are two previous case reports of isolatedanetrv
involvement by lymphoma. A myear olu woman pveedrwuh
median nerve
lymph nodes that were nfirared wuh mahgnannmodgkms
lymphoma (4). A 47-year-old woman with stage 1V &llqion-
Hodgkin lymphoma developed a progressive & paidfstal median
(5). MRI showed a diffusely enlargediime nerve in

manipulating zipper pulls & soon became dependrtta husband for

e
dressing, demonstrated extensive NK/T-cell lymphoma infilwat with

immunostaining identical to the original nasal lyroma, mvougham

the right forearm presumed secondary to lymphonsatoasion of
the nerve & a few enlarged perineural lymph mo@spsy of 1
node 8-cell lymphoma. C

Neurologic examination demonstrated moderate wesskoEDIP flexion of the proximal median nerve. 3000 cGy of
the first three digits & possible thumb abductiosakness of the left hand. - the lesion over a two-week period. Two monthslat

Two-point discrimination was diminished in the 264d digits of the examination revealed minimal improvement in PIRife.
affected hand g 1 Medum power HEE sho "

An evaluation revealed

for the sensory and motor fibers of both the leftiian & ulnar nerves.
Needle EMG demonstrated findings indicating actiuél chronic denervation
in the left flexor pollcis longus & chronic denesion in the pronator teres,
pronator quadratus, flexor digitorum superficiafisift abductor pollicis
brevis sparing other left upper extremity muscEable 1)

Table 1 [rrep— [ErRT——
DISCUSSION: Neurolymphomatosis (NL) is defined as
lymphomatous infiltration of peripheral nerve. Thiszommon
nervous system complication of lymphoma usuallsents as a
painful subacute or chronic asymmetric sensorimoéarropathy (1).
Other phenotypes include polyradiculopathy withwithout cranial
nerve involvement, plexopathy, singular or multiplenoneuropathies.
Uncommonly, there are concomitant CNS lesions. Diastia et al.

dramatic decrease in pain & improved strength withimonths.

Diagnosis of NL is primarily based on direct biopsgrticularly
aided by initial MRI, or PET scanning (9). Priorthe introduction
of these imaging methodology many patients werelizgnosed
until autopsy (1,2,3,10). In the Diaz-Arrastia eeia nerve biopsy
was diagnostic in 15 cases; in the other 25 camediagnosis was
made at autopsy (2). Almost 50% of the cases ithenseries
(37/72) with neurolymphomatosis were not diagnasetil autopsy
(3). Spinal fuid cytology was frequently abnormaB3/72 (3). NL
occurred as the first manifestation of malignanmjngary NL) in 14
(28%) of these cases. Of these, 11 patients haersigsnon-
Hodgkins lymphoma (NHL), 2 had primary CNS lymphoma
(PCNSL) & 1 had an associated leukemia. The remgiab
occurred as a relapse or progression of previdushged disease.
Of these, 23 patients had systemic NHL, 9 had PGRSLhad
associated leukemia (10). NL occurs in immunocomptet
individuals as well as those infected with HIV arian T-cell
virus type 1. The prognosis for NLIésting chemo-

A diagnosis of a proximal median neuropathy prityaifecting the left
anterior interosseous nerve was made. In viewabtief penod of cases, noling a subacute progressive neuropaygatients vith a

antecubital pain at onset, a diagnosis of é syndrome in 5, focal peroneal ogticineuropathy in 4,
Fiveaneeks ator her Geficits hat worsencd. Sheiaped mid odema near ,e\a,,smg neuropathy in 1, & a cauda equina Inseven

in 1992 reported 1 case of eveed 39 similar

and radiation therapy & stereotactic radiosurgergiite variable &
depends on tumor type & tumor burden (10).

CONCLUSION:1) should be considered as an

her antecubital fossa without change in skin teatpee or color. There was instances the lymphoma was confined to the nersgstem (2). A
new, severe weakness of forearm pronation & thubduetion, paralysis  review of 25 cases with peripheral nervous sysyenphoma seen at
of DIP flexion of digits 1-3 & PIP flexion of digit2-5. She retained normal Massachusetts General Hospital between 1972 & B@0ied with 47
strength & bulk n all uinar & radial innervated sules. She deciined a  individual patient reports i the literature desed four diferent
follow up EMG clinical including 1) peripheral

nerve, 2) involvement of multiple peripheral nenv@sinvolvement of
nerve roots, & 4) cranial neuropathies (3).

An MRI of her left upper arm demonstrated fusifomiazgement of the
median nerve extending from the upper humeruse@tow.
ences 1) urman & st st sarmoee Do oot cicpatorgees o eV 2113 11

uncommon but potential cause of a progressive mamopathy. 2)
Early follow up to monitor for potential progressits recommended
in any mononeuropathy occurring in an atypical fsitecompression
or entrapment or in absence of an apparent ca)is#RBof the
relevant limb segment with gadolinium enhancement i
recommended when there is rapid and unexplainesenarg of any
focal neuropathy.
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Title : Rapidly Progressive Very Proximal Median
Neuropathy Due to isolated neurolymphomatosis

Authors : H. Royden Jones , MD; James A. Russell
DO; David Bryan, MD; Alain Pollock, MD and

Christine Thomas, MD

Drawing Time and Hand Placement Latencies in Mild
Cognitive Impairment and Dementia

Authors : Penney, D.L., Libon, D.J., Lamar, M., Price, C.C,
Swenson, R., Scala, S., Eppig, J., Nieves, C., Garrett, K.D.,
and Davis, R.



1 * % % Title: Assessing Dementia with the Clock Drawing Test
Authors: D. J. Libon, D. L. Penney, M. Lamar, C. C.
@ &7 Price, R. Swenson, J. Eppig, C. Nieves,C., K. D.Gatrrett,
, * R. Davis

Title: Magnifying graphomotor output to highlight intention in
aging: A closer look at performance using a digitalized clock
drawing test

Authors: ML Grajewski, M. Lamar, D. L. Penney, R. Davis,
L. Korthauer and A. Kumar
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Title: The Digital Clock Drawing Test
(dCDT) - I: Information Contained
Within The “Noise”

Authors: Penney, D.L., Libon, D.J.,
Lamar, M., Price, C.C, Swenson, R.,
Eppig, J., Nieves, C., Garrett, K.D.,
Scala, S., and Davis, R.

Title: The Digital Clock Drawing
Test (dCDT) — II: Clock Face Size
and Latency in Dementia and Mild
Cognitive Impairment

Authors: D. J. Libon, D. L.

Penney, M. Lamar, C. C. Price, R.

Swenson, J. Eppig, C. Nieves,C.,
K. D.Garrett, R. Davis.

Title: The Digital Clock Drawing Test
(dCDT) — lll: Total Ink on the Page in
Dementia and Mild Cognitive
Impairment

Authors: D. J. Libon, D. L. Penney,
M. Lamar, C. C. Price, R. Swenson, J.
Eppig, C. Nieves,C., K. D.Garrett, R.
Dauvis.
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Title : The Metabolic Imaging Correlate of Refractory Musicogenic Epilepsy.

Authors: Joel Oster, MD and Rees Cosgrove, MD

Title: The Utility of Routie EEG in the Diagnosis of Sleep Disordered Breathing.

Authors: Karakis, I.; Chiappa, K.H.; San Luciano, M.; Sassower, K.C.; Stakes, J.W.; and Cole, A.J.
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« Sleep disordered breathing (SDB) can lead to - 08 S#E21(-F HILKIE K A )# & SI301)((8)185 8" i 0-)s-
excessive daytime sleepiness, neuropsychological (S)L((  0-)3-)$50 11 '3(41) M)$IS L) (#5-(1) 8.3 A)101)(
slowing, lapses of consciousness and accidents that (#3--(11) 8.8 #811'%) $/ 8. ()10 );{fé;"g)g)ﬂ )¢ s ()10 11
can be misinterpreted as epileptic phenomena. .

« Also, patients with epilepsy commonly exhibit similar A0 ol oalens (e 10ge) —— 008

N pilepsy ly e 0, ) Sieep study performed | Sleep study not performed | pvalue
symptomatology due to undiagnosed sleep apnea. Gender (n, %) ® 9
" f M 55 (80%)
« Thus, a large proportion of patients referred to the i 240000
EEG lab primarily to confirm or refute the diagnosis of S Srenat (N lAge (mean +5D) 53772055 66721427 0.0035
il Al 16 (23%)
epilepsy could suffer fram latent sleep apnea and the shorng a0 (Gender (% female, r) 1111%(1) 20.57% (11) o513
routine EEG has the potential to divulge it. Gaspingldeep breath 9(13%)
EXCESSC{:;?:LSMSS fg ggm |Known diagnosis of epilepsy (% yes, n) 22.22% (2) 39.62% (21) 0.540
e e e s et 1) 210709
« We retrospectively evaluated the reporting of sleep 5 ZE3 Isnoring (3eyes.n) 55.56% (5) 70.37% (38) o518
apnea symptomatology in routine inpatient and Sleep study recommended (Gasping (3oyes.n) 0% (0) 14.81% (8) 0.588
outpatient adult EEG studies performed in our Yes 22 !
institution over the past 12 years. Location of reporting |Arousal (%yes.n) 77.78% (7) 37.04% (20) 0.031
Impression 21 (30%)
. Rewew_of medical (ecords was perf_ormed_ to Detail 20 (30%) IDrowsiness (vyes,n) 11.11% (1) 22.22% (12) 0671
ascertain the co-existence of objectively diagnosed Bofh] )
SDB with pO'ySDmanraphy before or after the Sleep. 5‘““3/:;9"0"“9“ 1400 |Desaturation (%yes.n) 33.33% (2) 5.56% (3) 0.033
EEG study and the importance of EEG reporting e m’;‘; — oy | Sleep disordered breathing suggested 2222 (2) 38.89% (21) 0.467
variations in assisting with the diagnosis. w4 ng i the £26 report (Ghyes, )
, y g , Before and after 1(7%)
NS28)($ 38, rs)i( S # #, 11 Toms epe Detesen B and socs stacy Gsen e} o2 morths (L2 ) [Sleep study in the EEG 55.56%(5) 29.63% (16) 0146
(s # 5", 5 ( 19)130)( e I
JEI#L) # B )E N U #IE, Total 14 i
0-)$-)$,80 Obstructive sleep apnea 7(50%)
Cental sieep apnea 2(14%) Inierpretation 0015
Mixed sleep apnea 3(21%)
Upper airways resistance syndrome 1(7%) Impression 33.33% (3) 29.63% (16)
Primary snoring 1G%)
Diagnosis of epilepsy |Details 33.33% (3) 29.63% (16)
Yes 25 (36%)
No 42 (61%) Both 33.33% (3) 40.74% (22)
Unknown 2(3%)
« In the adjusted analysis, arousals were associated (p=0.033) with an OR=4.63 (95%CI 1.13-19.00) of having a sleep study.
« The remainder of SDB symptoms and the reporting of suspicion for SDB were not associated with the completion of a sleep study.
« Routine EEG offers a unique opportunity for direct clinical observation along with electrophysiologic and cardio-respiratory monitoring.
+ When sleep is recorded, it can help identify clinical and electrographic features of sleep apnea and prompt confirmation with a
polysomnogram.
« It can therefore serve as a valuable, adjunctive screening tool for the diagnosis of sleep disordered breathing.
« Our data highlight that potential but unveil its decreased utilization.

Increased awareness is required by the EEG technologists, interpreting neurologists and referring physicians, regarding reporting and
utilizing sleep apnea features on the EEG.



