VCU Department oft Neurology
Case Stuaies

Flemingfs Steakhouse
May: 17, 2006

Ryan Drake, D.O.



Case Presentation

21 y/o Asian fiemale without significant past
medicall histery presented for neuro-
ophthalmologic consultation regarding ai droopy.
left eyelid”

The ﬁatient experienced a droeopy. eyelid since
childhood undergeing lid surgery at age 12,
initially: with improvement, however the ptesis
continued to: progress eventually involving her
right eye

She also reported! difficulty with: eye movements
and must turn her'head to leok In'a specific
direction, noting minimal horizontal diplopia on
extreme, lateral gaze



Case Presentation

Her visualt acuity: had  gradually: Worsened! over the years,
?)nsd VC\)/aDs Uunable te see 20)/20reven with correction
>

She reported previous negative muscle bx. prior torlid
SUrgEery.

She denied any: Specific pattern to NEr ptosIS; SPEECH; OF
swallewing difficulty, weakness, or' SEnsery: 10ss

She was on ne medication, denied tebacco: or' substance
abuse and admitted to) being/a social” drinker

There was nofamily history’ of ecular or neurological
disease



Exam

General examination was normal

Mentation| and! cranial nerve exam 5, 7-12 were
normal

Tihe moetor exam showed 5/5 strength, without
fatigable weakness

Normall muscle tene, without myotoenia

Sensory exam was normal and deeps tendon reflexes
were 1+ throughout withi down-going| tees

Coordination and gait were also normal



Neuro-ophthalmologic exam

OD20/25; (phr NT) OS' 20/100 (ph: 20/50)
Color plates OD 14/14 OS 13/14

nermalivistal fields and fUndusScopic
exam

pilateral ptoesisiwithifrentalis
COMPERSation






Neuro-ophthalmologic exam

EOM: complete upgaze impairment and
only: minimal mevement withr adduction,
abduction andl aown gaze

Doll's maneuver was attempted but
[nconclusive

[Forced duction| testing was performed by
anesthetizingl the eyes and applying gentie
traction to the sclera withi ar cotton swab,
hewever there was noradditional mevement
In all directions of gaze






Llabs/Imaging

noermal CBC, BMP, ANA, |actate; thyroid, and
myasthenial gravis antibody’ panel

12 lead EKG and transtheracic echocardiogram
WEre normal

MRI off brain/erbits revealed significant: atrophy. of
all'extraecular muscles

deltoidl punch biopsy: firomi 1994 revealed normal
MICroscopic and electron microscopy, without
evidence of ragged red fibers or dystrophin
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Differentiall Diaghosis

CPEO

Kearnes-Sayers Syndrome

Myasthenic syndromes

Oculopharyngeal muscular

dystrophy.
Myotonic dystrophy:

Sarcoidosis of the
extraocular muscles

Amyloeidoesis with bilateral
orbital infiltration

Thyroid eye disease
(Graves' disease)

Centronuclear myopathy.

Congenital cranial
dysinnervation diseases
(CCDD)

Miller=Fisher variant: ofi
Guillain-Barre syndrome

Vitamin: E deficiency:
abetalipoproteinemia



Working Diagnhosis
mitochondriall cytopathy, specifically: Chronic Progressive External

Ophthalmeplegia (CPEO) based on histery, exam and current
studies

CPEO!is a rare mitochendrial disease, first described by Von Graefe
in 1868 withi the clinical hallmarks; ofi progressive ptosis and
Impaired ecular metility

CPEQ can occur as an iselated disease or asial symptom Inja Variety
o) mito)chondrial diseases (e.g. CPEO plus, Kearnes-Sayer Syndrome,
MELAS

CPEO is most commonly a sporadic condition caused by a single
deletion in mitechondriall DNA (mDNA)

autosomal dominant and recessively: transmitted CPEO) secondary: to
nuclear DNA defects is reported in a number of families

Currently there isicommercially available genetic testingl analyzing
muscle for the most common mMDNA mutations



on exam she, had! bilateral ptosis and near complete
ophthalmeplegia which is seen; int CPEO

She hadl ne evidence of other cranial nerve involvement,
deneralized or fiatigable weakness, evidence ol neurepathy or
cerebellar dysfunction which would help eliminate other
diagnoses

Decreased visual acuity: can besal sign of retinal disease,
which is typically: seen in' Kearns-Sayre Syndrome
s (CPEO, onset <20, pigmentary: retinopathy + one ofi three:

cardiac conduction: abnermalities or CSE protein >100mg/dl ox
cerebellar dysfunction)

Although electroretinography: was! stilll pending, funduscopic
examination was moermal, sorretinepathy: s lessilikely. A
poesitive forced duction test eliminated’ a neuropathic etiology.
of the ophthalmoplegia.



llaboratory studies in this case were all negative including
acetylcholine antiboedies and thyroeid function

normall EKG and TTE further supported CPEO as oppesed to
Kearns-Sayre Syndrome

Our patient’s braim MRI revealed symmetrically thin atrophic
Sxtraocular muscles indicative off a progressive myopathic
ISUSe

One study looked at MRI findings of ecular muscles in
patients withi CPEO! vs. age-match controls and showed
statistically significant decreased extraocular muscle volumes
as/ Was seen in our patient, which further supported CPEO
Versus an infiltrative myopathy: or neurogenic etielogy.

White matter changes and cortical atrophy on MRI cani also
beiseen in patients with mitochendrial cytopathies, however
this was not the case in our patient



previous muscle biopsy was negative, sgecmcally noting
apsence off ragged red fibers or dystrop

While raggedired fibers are the hallmark pathological finding
on musclerbiopsy: in mitochendrial cytopathies, they are not
always seen

Multiple case reports support the need for genetic; testing of
the muscle rather than tissue analysis enly, especially’ when
an etiology Is not found

In ene case report ragded red fibers were not ﬁresent PUL
even when histochemicall analysis and! spectropnetometry. of
the muscle was done, there was; stilll ne evidence of
mitochondrial dlsease further supportingl the need for genetic
testing

Currently the patient is considering| a second: biopsy: with
mMDINA analysis to confirmi the diagnosis



Can chemodenervation with botulinum toxin safely
be used is patients with mitochondrial cytopathy?

Tihe use off betulinum toxin Is Becoming More prevalent
to treat various; diserders! iIncluding dystonia, spasticity,
nemifaciall spasmy, blepharespasm), sialorrhea,
Rypernydresis and headache

Patients with mitechendriall disease; cani be; affected by,
drooling, spasticity, complex migraine and! eftentimes
dystonia. Although other treatments) are available, there
IS sometimes the, need to Use a chemodenervating
agent, particularly in" cases; off dystenial or Spasticity.

One report off a Chinese girl with' Leighi syndrome
required botulinum for significant spasmodic dysphonia
without adverse effects



Another concern is the unmasking of subclinical
mitochondrial disease as has been reported In alfiew.
Case eports

One case; report: in particular noted' significant dysphagia

and ptosis despite multiple; attempts at various injection

3|_tes WItHh subsequent diagnesis off a mitochondrial
ISEASE

Iihere; Is speculation that gatients withr mitochondrial
disease are; more susceptible to the; efifects of botulinum
toxin. Iihe mechanismito) increased: susceptibility Is
POSSIDIY Seconaary. torapnormall neuremuscular
]’Ergnsréll\l/?élon supported by increased jitter seen on single
IDEr

Withr the limited'amount off datal available on the use of

poetulinum' toxin, many: authors recommend much lower

g_oses and caution its Use in patients withr mitochondrial
ISEaSE



Therapeutic Options

Creatine Monohydrate

Randomized, placebo-controlledr studies fior
mitochondrial cytopathies are; limited, but do
show: Increased Isometric strength, aerebic and
dnaerobic power and improvement in ADILS

A recent placeboe-controlled trial involving mostly.
patients with CPEO, there was no improvement
IN exercise; performance, eye movements, or
activities of daily life

Creatine monohydrate theoretically, Works to
Increase intracellular ATP and decrease the
demand on the oxidative phosphorylation
System



Co-Enzyme Q10

One case report indicated significant
Improvement: in ductionsiin: a patient with: CPEO

There have been case; reports showing benefit
In other mitochondrial disease, but the only
double blinded placeboe) controll study: revealed
enly: minimal benefit

Coeenzyme Q10 mechanism Is Via bypassing
defiective electron chain transport complexes to
maximize AP production



Idebenone

Synthetic analogue of coenzyme Q10 shown to
be off modest benefit in mitochondriall disease,
specifically’ I.eber’siand MELAS

One case report revealed reversal of
mitechendrial cardiomyopathy:



Succinate

Substirate, to) electron transport previding
additional energy. was, Saewn In' a| case
ieport te Improve symptoms i KSS

Thiamine

Stimulates pyruvate decarboxylase toe
potentially: decrease lactate production
and was felt be to effective in treating a
case off Leigh’s disease

Normalization of lactate has been seen in
KSS



Ophthalmologic Treatment

Eresnel prisms Work tor correct ocular alignment for
patients withrdiplepia

Eyelid crutehes' act asia physicall mechanism te hold
ptotic lidsiopen

Llidf surgery, commonly: via frentalis sling precedure; to
Correct ptosis IS sometimes: necessary,, although' patients
are at: risk for exposure keratopathy ilid5 do not
approximate followingl surgery;

Pacemaker: Per 2002 ACA/AHA guidelines; there
Was a CONSENSUS recommendation fior' pacing N patients
withr KSS with or without symptoms, hewever not:in
isolated CPEO



Patient Support and Information

Muscular Dystrephy: ASseciation
RtEpE//WWW.mdalsa.ornd

United Mitechondrial Disease; Foundation,
PO Box 1151, Moenroeville, PA, 15146-
1151

http://www.umdf.org



Outcomes

Limited data on outcomes regarding CPEO

One case series in Germany: loeked at the age and
etiology: of death in patients with mitochondrial diseases

= dVErage age of death was 32 y/o with mest common
cause; beingl cardiopulmonary: fallure

s [ the patients withi CPEO, the average age of death
Was, 561 y/0rand cause of death was) reported tor be
cardiopulmonary: faillre, aspiration pReumonial firom
myoepathic dysphadia and pulmonary embolism

s Correlation off percentage off abnormalmDbNA and
age of death was not seen



Board Style QUestions

1) A patient withi newly: diagnesed Chronic
Progressive External Ophthalmopledia presents
to your office; to be established. What testing is
Indicated to screen for the risk of sudden; death?

a) CTA of head andl neck
D) Abdeminal ultrasoeund
c) EKG

d) Spiral CT of chest

N ==E




ANSWer

c) EKG

Patients with CPEO may: actiially: have Kearns-Sayire
Syndrome and be at risk for sudden death secondary: to
cardiac, disease

Jihe incidence ofi sudden deathiin KSS s near 20%.

Appreximately: 57% of patients withi KSSThave cardiac
disease, most notably: conduction abnermalities which
Include atrieventricular (AV)rbleck or His-ventricular
Interval prelengation

Patients with CPEO sheuld undergo screening EKG and
[ found to have conduction abnormalities are

iecommended) tor have prephylactic candiac pacemaker:
IRSertion

Echocardiogram isi alse indicated tor screen; for
cardiomyopathy.



Board Style QUestions

A 20 y/o female; presents with bilateral ptosis
and ophthalmoparesis. All of the choices should
be considered ini the differential diagnosis
except?

a) Oculepharyngeal muscular dystrophy

b) Thyroid eye disease

c) Myasthenia gravis

d) Hypokalemic periodic paralysis

e) Mitochondrial cytopathies



ANSWer

d) Hypokalemic periodic; paralysis
Extraocular metility Is spared in; hypokalemic
Periedic paralysis
Oculepharyngeal muscular dystrophy. can
initially present with' ecular invelvement, most

commonly: iselated ptesis, presenting| in mid 30s
or later

Thyroid eye disease (Graves) can Involve eye
muscles and commonly’ presents after age 20

Myasthenia gravis fireguently’ invelves ocular
musclesiandi should be; considered: in anyone
with: ocular metility’ dysfunction

Mitochondrial cytopathies (e.g. CPEO or KSS)
can present with ocular involvement



Board Style Question

What neuropatholegical finding is seen below?

http://www.neuro.wustl.edu/neuromuscular/pathol/mitochondrial.htm

d) Ragged red fibers
) Neuronal plague
c) Rimmed! vacuoles
d) Temaculae

e) Amyloid



ANSWer

a) Ragged red fibers

Ihe Gomori Trichrome stained slide
shows! radged red fibers

These represent the accumulation ofi
mitechondria within' the muscle

They are commonly seen: in

mitochondrial disease suchias CPEO, KSS
or MELAS
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