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Myasthenia Gravis and Myotonia
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Assistant Professor,

Faculty of Medicine, Islamic University
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Case — Girl S. : .
Case- S. in Tel-Hashomer Hospital

A 5-year old Palestinian female, previously healthy,
presented with gradually progressive bilateral eyelid
dropping and squint since February 2007.

She was seen by Ophthalmologist and Pediatric

She was transferred to Tel-Hashomer hospital and
admitted from 30.04.2007 to 7.05.2007 for investigation

and management and was seen by Ophthalmologists,

specialists in Gaza. Neuroopthalmologist, and Pediatric specialists.

After investigations (CBC, Full chemistry, TFTs,
Opht. exam., EEG and Brain CT) she was diagnosed as:

Initial diagnosis:

Bilateral Oculomotor Nerve Palsy

Bilateral Oculomotor Nerve Palsy
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Case- S, Investigation inTel-Hashomer Hospital

l » CBC,
» Full Blood Chemistry,
» TFTs,
>PTTyPL INR,
» CRP, RF,
» Complement C3 and C4,
» ANA
» DNA (ds) antibodies,
» HBsAg, HCV, HIV
) » Blood culture
All of the above investigation were normal

Case- S. Brain CT i e Case- S. Brain MRI




Case- S. Cervical Spine MRI

Case- S in St. John Eye Hospital in Jerusalem

The course of her condition during 2007-2008 was
a gradually progressive deterioration of her condition.
She was transferred to St. John eye hospital in Jerusalem and

discharged with the same diagnosis:

Bilateral Idiopathic Oculomotor Nerve Palsy

Case- S. Final Diagnosis in Tel-Hashomer Hospital

After all of investigations no medications were
prescribe and discharged with the final diagnosis:

Bilateral Idiopathic Oculomotor Nerve Palsy

Recommendation:
I Coverage the left eye 3-4 hours a day.
2. Follow up by ophthalmologist after two months.




Case- S. In Nasser Hospital

> I had the pleasure to see the patient on May 2008, she
presented with gradually progressive both eyelid
drooping, and limitation ¢yes movement medially more
on the left side.

~ This condition was started on February 2007.
~ Her father noted mild improvement in the morning

without any treatment.

Case- S. Past Medical and Family History

Past Medical & Surgical History: recurrent tonsillitis

and upper respiratory tract infection.

Family History: no neurological diseases run in the

family similar to the patient’s presentation.

Case- S. Physical Examination

General appearance: conscious, cooperative, BP- 100/60 mm
Hg, HR- 92/min regular, Temp. 36.5, Weight- 15 Kg.
Skin: no rash, no change in color or growth.

Eyes: bilateral ptosis, pupils RRR and limitation eyes elevation g,
and adduction Lt. > Rt. Yeaslor, round; readive T SR

Ears: no discharge, no redness. . DCLsle woter
Mouth: no growth on tongue, no pus on tonsils.
Lymph Nodes: normal size lymph nodes palpated on the neck.

Chest: symmetrical chest expansion, adequate air entry in both
sides, no added sounds.

Heart: normal placed apex, no murmur.

Breast: no discharge from nipple.

Abdomen: soft, non-tender, no organomegaly, no peritoneal
irritation.

Extremities: normal size, no edema, no ulcers.

———




Case- S. Neurological Status

Mental status: conscious, oriented Ophthalmologlcal €Xamination

and cooperative,

Speech: intact Bilateral ptosis Lt > Rt.

Meningeal signs: negative, s g J'_ Pupils RRR

Cranial Nerves: bilateral ptosis Lt. > Rt. (with increasimz:0 o\ (34 cret i . .

after repetitive opening and closing the eyes), pupils RRR, <, 'Y Limitation elevation and adduction both SYeLtaRe.
limitation of elevation and adduction both evé Lt. > Rt : 2y

Others cranial nerves Were intact. - P ot coes e

Sensory system: she had normal sensory (both superfacial Both lens clear

and deep).

Both fundus normal

Motor system: normal gait, with normal muscle tone and
power and deep tendon reflexes with no pathological
reflexes.

Coordination: her balance and coordination were normal.

Case- S. Others Investigation & Laboratory Tests
MG - 3-5;\\ Sa *

» Chest X-Ray & CT: no signs of thymoma or thymic

| hyperplasia
| ~ Repetitive nerve stimulation: progressive decrement in the} -
| amplitude of muscle action potentials after repetitive nerve ®

. ; d
| stimulation. VA Poontidd g me S Y

| ~ The ice pack test (placing ice over the lid): positive —» o &L

sp Do
| ~ Pharmacological test (Anti cholinesterase test): inprs o
Neostlag)mine bromide test 0.6 mg i.m (0.04 mg/kg) s opening

) SR : : S
and atropin 0.15 mg (0.01 mg/Kg): dramatic Sap Gt

improvement was recorded at 20 min.
p a —}‘ 2. Wiu m @l ® w “‘-ﬂa




Base- S. Positive anti cholinesterase test (after 20 min)

Case- S. Long Term Medication

Acetylcholinesterase inhibitors (anticholinesterase or
. . . LIX BN e o iy &
cholenergic) medications: Pyfidostigmine brox

{(Mestinon): 15kg x 3mg=45 mg (15mg x 3) ~

Oral children dose: 7 mg/kg/24 hours divided into 3-5 doses
hy /Bmg QM st o e

The Final Diagnosis in Case- S.

D1 opig al,

Juvenile Ocular Myasthenia Gravis

99

“Juvenile Pseudooculomotor Nerve Palsy




Myasthenia Gravis (MG)

. ..:-:'\.(’&\;A\PJH’&»U\{ P;LP;\ N :@A\,bmd\h m: A \:op-.b\a‘\
" - MG is an autoimmune disorder characterized by weakness

and fatigability of skeletal muscles due to dysfunction of the

neuromuscular junction.

- Auto-immune disease with production of antibodies against

acetylcholine receptors of neuromuscular junction, leading to

their destruction.

- Thymic dysfunctions lead to production of these
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w Normal neuromuscular junction Neuromuscular junction in myasthenia gravis




Myasthenia Grayjs. Epidemiology

» An annual incidence of 1( t0 20 new cases per

million people
» Typical MG may begin at any age, but is most in

the second to fourth decade. It less freguen t before

q__\\_l‘ _L, . \_,(» k.&..u.s

age 10 or after age 65 years. 45 3 of ppihr O

> Women are'affected more than men with a female-
£ %

to-male ratio of 3:2, but at older ages both sex are

equally affected,

Myasthenia Gravis: Clinical Subdivisions

Class 1- Ocular muscles only

Claés 2- Mild generalized weakness

Class 3- Moderate generalized and mild to moderate ocular-
bulbar weakness

Class 4- Severe generalized and ocular-bulbar weakness

Class 5- Myasthenic crisis

Myasthenia Grayis: Etiology

> Autoim_rgg;c; d“is_ease
{) > Thymic abnormality
) » There is an association between MG and SLE,

;
/
/
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thyroid disease and rheumatoid disease

Pediatric Myasthenia Gravis

The majority of patients with MG arefadults) MG also
occurs in the pediatric population in three subtypes:

, IG: occurs in 10-20% of babies born
to myasthenic mothers (due to passive transmission of
abnormal antibodies through the placenta),

3. Juv G is the most common type of pediatric MG.
MG presents as one of_\Mo__mams_

“~ a_lsolated ocular MG

" b. Generalized MG.




Ocular Myasthenia Gravis

> Over 50% of patients with MG initially present with isolated
ptosis, diplopia and squint. - phosis B0 o syuoien o 1

> Approximately 15% of all patients with MG have isolated

ocular variant. S
Smpot\y w- Ve o
/__b 3

» Sparing of the intraocular muscle function.

» Patients with ocular MG are more likely to be seronegative

for acetylcholine receptor antibodies. P QRO 2 8 -

General Characteristics of Myasthenic Symptoms

B PO 7
The symptoms of MG have three general characteristics: PR
I. Fluctuation of muscle weakness and fatigability (worse in
late aﬁemoonw&wme). SHn e
q,p\,

2. Distribution of muscle weakness and fatigability : ocular” P
muscles are affected first in about 50% of patients, and in
85% of patients with general myasthenia.

3. Clinical response to cholinergic (anticholinesterase) drugs.

i L\ RLhsty G 2
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Generalized Myasthenia Grayis

» More than 50% of patients present wi S of
ptosis and/or diplopia, about half will develop generalized
variant within two years.

» Many of the 9atient§ develop ptosis or diplopia at some point
in the course. B s B |2 m J, ﬁ'ﬂgw{} S0

> AbouH_S‘"@ of patients present with oms
(dysarthria, dysphagia, and fatigable chewing).

> Less than 5% present with proximal limb weakness alone.

Less common presentations include isolated neck weakness,

isolated respiratory muscle weakness, and distal limb

weakness.

\4

MG N gxipbakon My Losst =
Drug-induced myasthenia-like syndrome

» Antibiotics (ciprofloxacin, erythromycin, ampicillin, polymyxins,
aminoglycosides)

»dAnticholinergics (eg, trihexyphenidyl) —»  wse in Parkingon

> ts (propranolol, oxprenalol)
» Qardiaedrigs (procainamide, verapamil, quinidine)
» Antimalaria (chloroquine)

» Anticonvulsane (phenitoin, gabapeting)
»Antipsychotic (lithium, chlorpromazine, phenothiazine)

» Neuromuscular blockers and muscle relaxants (magnesium sulfate,

botulinum toxin)

» Oplithalmologiedrigs (betaxolol, timolol, trpoicamide)




Myasthenia Gravis and Pregnancy

> The first trimester and the early POstpartum period are times
of highest risk for exacerbation of MG

» Exacerbation of MG may occur after abortion.

» Pyridostigmine is the first-line treatment for MG in
pregnancy.
Magnesium sulfate

who have MG.

Valproic acid or phenobarbital can be used for seizure, but
phenytoin can potentially exacerbate weakness and
fatigability.

o o =iy b
6 dlske 9 g3, Pecamt -
M@‘\Pétf;/({g.s £ d;f_/,y\\gkg\)?dﬂob

is relatively contraindicated in patients

L me sz da . {"\}y 3 ool o PHidost— S5V
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Myasthenia Gravis- Diagnostic Approach

Bedside Test: S 780 ¢ PRSS G d ) @ 4 be-
a.[ICEPACK EeSt: the ice pack test can be used in patients
with ;;tosis. Positive in about 80% of patients with ocular M.
b. fensilon (Edrophonium) tesé (10 me/mL) with an initial

o

2 mg test dose given intravenously. This can be followed by
another 2 mg dose every 00 seconds up to a total dose of 10
Neost— obaid edoph— 1 5p0e Qo 1y s
oy & Neostigmine bromide test 0.04 mg/kg given i.m
W el

”Com

mg.

To avoid cholinergic side effect, atropine (0.4 to 0.6 mg) or (0.01
mg/Kg) should be given i.v. before the edrophonium is administered.
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Myasthenia Gravis- Diagnostic Approach

» CBC,

» Full Blood Chemistry,
> TFTs, (Hywid Cunchion dest)

> CRP, RF, Yhmmaﬁg &‘h
» ANA

» DNA (ds) antibodies,
» HBsAg, HCV, HIV

» Blood culture

< Serological Test
1. Acetylcholine receptors (AChR) antibodies: results are positive
in about 85-90% of patients with generalized MG and in 50% of

those with pure ocular MG.
PSS CRREARIBOE test occurs in cases with:
* Thymoma without myasthenia gravis

Lambert-Eaton myasthenic syndrome
284 MG

% Small cell lung cancer b

“—pb

Rheumatoid arthritis, SLE
» In 1

’,
o

-3% of the population older than 70 years

MuSK) antibodies: are present in 50% of
generalized MG who are AChR-Ab negative

ated muscle (SM) antibodies: they are present in 30%of
patients with myasthenia, but in 80% of those with thymoma,
Thymenn ‘BJ» et @ul) kb oty

pecific kinase (M

those with




3. Electrophysiological Confirmation

Radiological Studies

* Repetitive nerve stimulation: Progressive decrement in % Brain MRI: to exclude brain stem malignancy.

the amplitude of muscle action potentials after repetitive

% Chest X-Ray: provide evidence of thymomas in about
nerve stimulation af3 or SHz. ) 15% of all patients with thymomas.
\A%\;p i P etk @) % Chest CT & MRI: for detection of thymus and lung
f g lahor ‘ tumors.f patients with MG have thymic
- o = : : ' ;
| tloa e wplilic / ake n J abnormalities (@ thymic hyperplasia an‘ thymic

tumors). MRI is not more sensitive than CT for detection

! o Single-ﬁberelectromyography (SFEMG): is the most vegaReT
/ of thymoma. Tegmow—\ oeda) (oS ofly) ¢

sensitive diagnostic test for MG. Positive in greater than

omvst &= Chesh-CT =
95% of those with generalized MG and in 90% with

ocular MG. J

Chest X-Ray showing an anterior mediastinal mass CT scan of chest showing an anterior mediastinal mass
3 | (thymoma) in a patient with myasthenia gravis ’ (thymoma) in a patients with myasthenia gravis




Differential Diagnogj

The differential diagnosis of myasthep; is i
: a gr :
mimic Scular MG" Bravis includes congj

**Thyroid ophthalmopathy — Qs

“*Myotonic dystrophy and oculopharvngeal dystroph

**Brainstem and cranial nerve palhol(;uv i
“*Pseudotumor cerebri i
“*Thyroid gland disease
“*Cavernous sinus thrombosis

% idiopely, intr. J
**Tolosa-Hunt syndrome —x Pl aclaf {0

© Pahl opthalmopiege —y pintiss gy O MGt S
Che differential also includes conditions that mimic generalized MG:
*“**Motor neuron disease (ALS) vy

3 Lambert-Eaton myasthenic syndrome }
)
** Botulism

tions that

oo Penicillamine-induced myasthenia—p

Loy
%*Congenital myasthenic syndromes =

Wilkon - Pie S|
's12 - (gl — }
e MG c\:_':D“;P\_S"l 1

2 Thymectomy for Myasthenia Gravis

» Most patients with MG have thymic abnormal ities; ‘ ’
hyperplasia or thymoma

» Thymectomy for all patients with thymomas and MG is ’

\Dl:_')d r/» MG o MMQMQ tis W\, \Ll/’
The benefit and use of thymectomy in patients without
: «god‘dbéﬂ'f’““df" d> 213
thymoma is still controversial —o @ alonety i (2o by Porp sl
\

> Most neurologists limit its use in ocular myasthenia _,

recommended.

\%

oy v (g,
N 5 : : 4 Gk,
» Thymectomy for elderly patients (>60 years) and children =7 -

) rA 2
QP By Togm” 6 g | 4
s

with MG is not recommended

|

Treatment of Myasthenia Gravis

There are four basic therapies used to treat MG:

l. Symptomatic treatments (anticholinesterase agents):
Pyridostigmine (Mestinon) is the usual choice.
Neostigmine is available but not commonly used.

2. Chronic immunomodulating treatments:
corticosteroids and other Immunosuppressive drugs
(azathioprine and cyclosporine)

3. Rapid immunomodulating treatments: plasmapheresis

and/or intravenous immune globulin nipe ¢
9

4. Surgical treatment: (thymectomy) C"“
o o J

8- (0omy s T

Lambert-Eaton .l\"lyasthenic-Myopathic Syndrome

CEMS)

» N%f

the bronchus

> Fatigability of muscles tends to improve after muscle

contraction and exercise dat ow G, Loph TRl

> Increment test positive by EMG
ackinn p X oy
» Treatment:

A:P’» P, k?3,4-diaminopyridine “The mechanism of action is a significant

prolongation of the nerve terminal membrane depolarization, which enhances

calcium entry and improves the release of acetylcholine

?3“- Surgical,




Myotonia bt s o

Ui

Y tere are characterized by dei‘/%usc]e

After cessation of voluntary movement,

» Voluntary stimulation:
€xcept very late,

Mechanical (percussion);

patient is unabje to open hand

Tap of the thenar eminence, lead
( with delayed abduction,

Tap of the tongue leads to dimple formation
» Electrical

S to adduction of thumb
——011 0T thu

stimulation: 2-3 milliampere are enough to hy 'err[" "Hedivly
produce muscle contracture (no

ate
rmally 6 milliampere js MG S S
needed 2-3 e— 2 w. Comprs 05 UC= :
» Cold, K, cholinergic drugs: increas

ed myotonic phenomen

Dystrophia (Atrophica) Myotonia

{ TS JPQ)«_(:"" S}'/Jy"{ —

» Autosomal dominant X
} > Common in males (20-50 years)
’ » Myotonia associated with muscle atrophy (myopathic face,

ptosis and progressive shoulder and dista
L,:-»\>) “&;5 f’:“ R

~ infer
/W& » Cataract, frontal boldness, hypoganadism, glucose

Gnirdb_“ o ¢
w- (J‘aMf 2

| muscle wasting)
Hilits

intolerance, mild intellectual impairment and cardiomyopathy

. lolec X
: Gavdliae. =7 arrgn. & Cordiac
Muscle pain ! Sl

3 miliumune)
J > Treatment: Phenytoin or procinamide

Velojagiy, W &

FR A
» EMG: positive myotonic pattern (2
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Myotonia Conienita or Hiiertrophica

> An isolated autosomal dominant - %

» Common in females (in childhood)

» Myotonia associated with musecle diffuse muscle hypertrophy
(real or pseudohypertrophy)
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